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THE NEW YOSK AFFBOACH TO THE EAST BIVES 
BBIDGE. 

It will not be difficult for any reader who has visited the 
offices of the Scientific Ambbican to locate clearly the 



scene depicted in the illustrations presented herewith. Nas- 
sau street and Park row converge at the northerly end of 
the block on which our establishment stands, entering the 
wide triangular space known as Printing House Square. 



From this Chatham street proceeds northerly, and may be 
thus taken as a prolongation of either of the two thorough- 
fares above mentioned. The large hotel on the extreme right 
of Figs. 2 and 3 marks the beginning of Chatham street, and 





Fig. 2,-THE SITE OF THE APPROACH AS AT PRESENT. 



Fig. 3.-THE APPROACH ENTRANCE 
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Fig. 1.— THE GREAT SUSPENSION BRIDGE BETWEEN NEW YORK AND BROOKLYN. THE BRIDGE ENTRANCE, NEW YORK SIDE. 
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on the left in the background is shown the fine building of 
the Staats Zeitung newspaper, which stands at the angle made 
by the junction of Chatham and Center streets. Around 
this building sweeps the elevated railroad, which as usual 
defaces the fine facade of the contiguous structure and aids 
in obstructing a'street already too narrow for the traffic which 
passes through it. 

The northernmost of the two tall edifices in the middle of 
Fig. 2, previous page, is the Daily News office, the other is 
the iron structure formerly used by the Staats Zeitung. At 
a point about eighteen inches north of the north wall of the 
first mentioned building, and consequently in the small house 
adjacent thereto, falls the center line of the Great East River 
Bridge, and at this point is the junction of both this line and 
a line drawn, with a slope of 3J^ feet per 100, from the top 
of the New York anchorage. Here, then, is the starting 
place of the immense inclined plane of masonry which forms 
the approach to the bridge. On each side of the center line 
for a distance of 55 feet the buildings will be demolished, 
and in lieu thereof will appear the entrance to the grand 
aerial avenue. The change thus effected is represented in 
Fig. 3, and in Fig. 1 the reader is supposed to be looking up 
the magnificent perspective which will be visible from City 
Hall Park. The length of the approach from entrance to 
summit of the anchorage is 1,5633^ feet. The latter, it will 
be remembered, is an immense pile of masonry, located on 
Water street, in which are imbedded the iron anchors and 
chains to which the cables are attached. From anchorage 
to pier the distance is 940 feet. Then comes the span of 
1,595 feet crossing the river, another stretch of 940 feet from 
pier to anchorage, and lastly the Brooklyn approach, which 
will be but 836 feet long, or somewhat more than half the 
length of that on the New York side; so that the whole 
length of the bridge will be nearly 6,000 feet. The great 
piers rise to a height of 268 feet above high water, and at the 
water line measure 134 feet in length by 56 feet in breadth. 
The cables enter the anchorage walls at an elevation of nearly 
80 feet above high water. 

From our large illustration it will be seen that the width 
of the approach is not uniformly maintained. Beginning at 
100 feet — the extra 10 feet of ground being taken for con- 
venience in construction — it continues at this width for a dis- 
tance of 600 feet ; then it narrows to 85 feet, and this is the 
uniform width until the roadway is once more broadened on 
the Brooklyn approach. The space afforded at the 100 feet 
section is partitioned off into four carriage ways, three foot- 
ways, and two railways for rapid transit. A pair of carriage 
roads are arranged at each side, the other thoroughfares be- 
ing placed intermediately. The narrowing is effected by 
omitting two footpaths. The rapid transit roads will be pro- 
vided with endless ropes connected with powerful engines 
at the termini. To these cables the cars will be attached by 
Ingenious clutching devices, and in this manner they will be 
drawn over the bridge. The carriage ways may be used 
either for street cars or for carriages. Upon them are to be 
laid iron and steel trams, some fourteen inches in width, to 
accommodate wheels of any width apart. These are also 
so made that they will serve as tracks for the street cars. 

The roadway of the approach rests upon a series of semi- 
circular arches, supported by piers of granite and brick. In 
these piers openings or cells are left in the masonry to 
economize material. On the north side the exterior of the 
approach will be closely contiguous to the adjacent build- 
ings. On the south side there will be a street of varjdng 
width, in some places reaching 100 feet. It is possible that 
the three small buildings on the south side of the ap- 
proach may also be removed, as indicated in Fig. 3, in 
which case there will be a fine broad thoroughfare running 
parallel with the approach. This subject is, however, still 
under consideration. The facade of the structure wherever 
visible is of dressed granite of two colors. The spaces 
within the arches will be devoted to warehouse purposes. 
In each will be two floors, the loftiest being from 30 to 37 
feet above the ground. These will be rented for any busi- 
ness use not likely to prove injurious to the structure, and 
will doubtless prove a remunerative source of revenue. 

The arch construction of the approach is varied where 
streets are to be crossed. At Franklin Square there is an 
iron truss skew bridge of 210 and 170 feet span. At Cliff 
street, there is a stone and brick structure of 51 feet 8 inches 
span, and at Vandewater street one of 40 feet. The other 
bridges are to be simple box girders. 

The entire approach will be so ornamented as to present 
an imposing appearance. A pierced parapet will crown the 
edges; the girder bridges are of a unique design that is very 
tasteful; and at intervals along the roadway handsome gas 
lamps will be placed. In all probability this splendid struc- 
ture will be completed within the next two years. 

Progress op British Torpedoes. — The laboratory tor- 
pedo is as far ahead of the Whitehead as the latter was in 
advance of its rivals. The new torpedo, it is said, can travel 
at a speed of thirty miles an hour, and can be adjusted with 
more certainty than its rival. The authorities at Woolwich 
now decline to show distinguished foreigners all that they 
are doing. 

«» I « > »i 

Testing the Tat Bridge. — The great Tay bridge was 
lately tested by running six engines (each weighing 72 tons), 
at first singly, and subsequently coupled together, over 
the whole of the spans. That weight is more than double 
the greatest possible working load, and the extreme deflection 
was found to be only 1^ ineh. 
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CITY FABES AS GABDEN SCHOOLS. 

It is scarcely a reproach to be considered too philanthropic, 
but after carefully reading Dr. Edward Seguin's proposal 
for the conversion of our city parks into garden schools, we 
are inclined to think that his desire to benefit the people is in 
excess of the advantages possible under his scheme. His 
idea is to convert the parks into species of museums; to in- 
troduce plants so classified and arranged that whoever ex- 
amines them will involuntarily absorb botanical knowledge; 
to exhibit the appliances for "artificial hatching, breeding, 
and fattening poultry, raising the silk worm, etc. ; to make 
the ponds lively with the appliances of hydraulics . . 
miniatures of great American water falls . . . shells, 
fishes, and the wonders of fish culture; to render the rocks 
and caves geological specimens," and so on, the motive being 
to facilitate education, or, in other words, to enable children 
to become educated through the medium of play. 

There is a wide gulf between Dr. Seguin's plan and the 
outrageous proposal on the part of the city politicians to 
grab one of our largest and finest parks for the benefit of 
the young men who find pleasure in tricking themselves out 
in gaudy clothes and playing at soldier; but it is only ne- 
cessary to remember that the parks are meant to be places 
of recreation for all classes of people, to perceive that a pro- 
ject which adds to the restrictions which must be cast around 
their use is only in degree less objectionable than one which 
prevents their enjoyment altogether. The main difiiculty 
in our American mode -of life now is that we are constantly 
tending to obliterate the distinction between work and play, 
by crowding work into hours which ought to be devoted to 
perfect relaxation of mind and body. If work must be 
done unremittingly the practice should be confined to the 
strongest years of life, and the preparation for such an ex- 
istence manifestly is not an anticipation of it in childhood. 
The acquirement of knowledge is work, depending upon the 
nature of the individual, easy or difficult as the mind is 
receptive or the reverse. As a rule school hours are intelli- 
gently adjusted with a view to taxing the young brain to a 
safe limit; and to put any more upon it, by compelling chil- 
dren, voluntarily or involuntarily, to absorb more knowledge 
of the kind which should be, if it is not, taught in school, and 
this during their play hours, is simply continuing work. 
Besides play that is of any value as play has in its very 
essence freedom. The parks even now are sufliciently re- 
stricted, and if to "Don't walk on the grass," "Don't pick 
flowers," " Don't break trees," we are to add, " Don't meddle 
with the machines," "Don't carry oil the specimens," 
"Don't step on the beds," "Don't paddle in the fish pond," 
and a score of other " don'ts," we might as well close the 
ground to the children at once. 

Again, this project of Dr. Seguin's (which by the way by 
no means lacks eminent support, for we find it indorsed by 
Professors Newberry and Eggleston, the late Dr. Peaslee, 
and other well known citizens and scientists) does not take 
into account the fact that the immense majority of those 
who enjoy our parks are the poorer classes, who, in the 
breathing spaces which have been niggardly enough dealt 
out, find a welcome relief from the cramped quarters of the 
tenement, and as affording such relief it can hardly be con- 
tended that converting the parks into schools will enhance 

their value. 

^ < t > ^ 

DISBESFECT OE INVENTOBS' BIGHTS. 

English literary journals are not remarkable for their ap- 
preciation of inventors' rights. Indeed, it is only too common 
with them to side with the aristocratic element of society 
in regarding inventors as, for the most part, poor devils who 
put themselves and their betters to no end of trouble by in- 
terfering with vested rights and established interests; that 
is to say, inventors who have not inherited or achieved dis- 
tinction or title. If Sir .John or Sir William invents any- 
thing, it redounds immensely to his credit and the credit 
of the British name. But if the unknown mechanic Jack or 
Bill does the same, and expects to be paid for his invention, 
it is quite another affair. 

Accordingly a little plain talk from a paper like the Lon- 
don Examiner, touching the honesty of respecting the rights 
of inventors, seems decidedly encouraging. Somebody writes 
to the Times that Mr. Graham Bell certainly deserves the 
highest honor for his wonderful invention, the telephone, and 
then proceeds to say that the price of the instrument need not 
prevent any one from possessing a pair. The materials for 
making them can be purchased for a few shillings, and it is 
an easy matter to put them together. He himself had made 
a pair of excellent quality, at a cost of only fifteen shillings ; 
and he goes on to show how others may do the same, uncon- 
scious that he is confessing peculation to the amount of about 
£34 5s., and that he is instructing the public how to deprive 
the author of " this latest and most wonderful invention " 
of the reward of his labors. 

Whereupon the Examiner remarks that the principles of 
common honesty are not so well understood as they ought 
to be; at all events there is a sad indisposition to give inven- 
tors and patentees the benefit of them: 

"We presume that this gentleman would scorn to take 
£24 5s. from th6 pocket of a person who had earned his 
money by gambling, or on the stock exchange — that would 
be stealing. But Mr. Graham Bell happens to ask to be re- 
warded for rare ingenuity, patience, and scientiflc know- 
ledge, and he is therefore fair game. ' Those that have 
brains should have no money ' is this gentleman's new read- 
ing of the claimant's celebrated apothegm. A few compli- 
mentary phrases should satisfy them." 
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The disposition to invade inventors' rights, and to reward 
their services with empty compliments, may be less preva- 
lent here than in England; nevertheless it is well now and 
then to look at it from the standpoint of simple honesty. 
Stealing is stealing, whether the theft is of material property 
or non-material. 



A WOBEINO MAN. 

Genius has been defined as a capacity for hard, steady, and 
long-continued work; the ability to "toil terribly," as one 
man of genius has expressed it. The definition may be ac- 
cepted as a reasonably fair one, with the single addition that 
genius implies also the gift of working wisely. It is the di- 
rection that genius gives to toil, not less than the amount of 
it, that makes that toil so beneficial to mankind. In whatever 
way a modern man achieves true eminence he must work for 
it; and the work done by many of our really great men is 
positi vely appalling to men of less power and capacity for en- 
durance. 

There are few living men who have made their personal 
influence for good more variedly felt than Sir John Lubbock. 
In each of half a dozen diilerent departments of useful ac- 
tivity he has done enough (had he done nothing else) to give 
him an honorable rank as an original observer, a sterling con- 
tributor to the world's progress ; and the fertility of his mind 
seems not more wonderful than its scope and well directed 
energy. All owing to favorable opportunity, do you say? 
To inherited position, wealth, schooling, and the like? Hard- 
ly, as the history of his life will show. He owes much to such 
advantages; yet thousands of men have all these and more, 
but, lacking the disposition and the capacity for hard work, 
they make no permanent mark. 

In his education, Lubbock illustrates what is almost a law 
with respect to the evolution of men of genius; his early 
home influences were good and liberal, and he subsequently 
escaped having his natural force and originality ground out 
of him by a formal course of university teaching. Before he 
was fifteen years of age the death of two of the partners of 
his father's banking house compelled him to leap the gulf be- 
tween Eaton College and Lombard Street. From that day 
to this the business of his life has been banking; the investi- 
gations which have made him so widely known as naturalist 
and man of science have been his recreations. 

The duties of his desk necessarily occupied the business 
hours of his youthful years; yet he found opportunity to 
continue his interrupted studies, and to gratify a taste for 
natural history which had been early fostered by an intelli- 
gent father, and subsequently stimulated by the example of 
Darwin, who at this time was a near neighbor of ^he Lub- 
bock family. 

The results of his labors in this department began to show 
themselvesin technical journals before he was of age. At 
twenty -three he -contributed to the "Philosophical Transac- 
tions " of the Royal Society, and to the entomological and 
other scientific journals. Since then his yearly contributions 
show at least a habit of steady application to this sort of 
original investigation. His recent papers on the intelligence 
and life habits of bees, ants, and other insects, and their ' 
service in fertilizing flowers, are familiar to all readers of 
the SciESTTiPic Ambkican. 

In 1865, on the death of his father, he succeeded to the 
baronetcy and became Sir John Lubbock. Soon after he was 
induced by the Liberals of West Kent to stand for Parliament, 
but was beaten. In 1868 he retired in favor of Mr. Lowe, 
after nomination for the representation of the University of 
London by a committee of men of the highest scientific emi- 
nence. After another unsuccessful attempt for West Kent, 
he was elected for the borough of Maidstone in 1870. In the 
meantime he had entered into the discussion of the primitive 
condition of man, publishing first his " Prehistoric Times," 
and subsequently a work on the "Origin of Civilization," 
ably defending his position throughout the controversy in 
numerous scientific and other periodicals. 

As statesman. Sir John has been as hard and successful a 
worker as in the domain of nature and early man. He has 
been a conspicuous representative of many and important 
interests, and has had the honor of piloting through the 
House of Commons several bills of signal importance to in- 
dustry, commerce, and science. As the head of a great bank- 
ing house he has made his influence felt in many ways. One 
of his most important services to bankers was the organiza- 
tion of the London Clearing House, with the introduction of 
a system of clearing checks, which extended to country banks 
the system followed by the London bankers. He represents 
in Parliament the London Association of Bankers; was a 
member of the International Coinage Commission, and has 
contributed not a little to financial literature. As apolitical 
writer he has also attracted attention, notably in his paper 
on the "Imperial Policy of Great Britain," published about 
a year ago. 

In addition to all this labor as banker. Member of Parlia- 
ment, and scientist, he has found time to serve as Vice Chan- 
cellor of the University of London, as member of the Public 
Schools Commission, and of the Royal Commission for the 
Advancement of Science; he has lectured before the British 
Association, the Royal Institution, and many scientific socie- 
ties in the chief towns of England. He has been Vice Presi- 
dent of the British Association, of the Royal Society, and of 
the Linnsean Society ; also President of the Ethnological So- 
ciety and of the Entomological Society. He is a fellow of 
all the societies above named, and of the Geographical So- 
ciety, the Geological Society, the Society of Antiquaries, and 
other scientific bodies at home and abroad. He is also a 



magistrate, and withal a clever hand at mechanical work. It 
is said that his daily manual work would entitle him to a 
fair return on the wages of an artisan. 

Would-be representatives of the working man — like Citizen 
Swinton, or Schwab the beer seller, or Kearney the cab man 
— would probably call Sir John a pampered aristocrat, and 
dispute his right to the title of working man ; but the real 
workers,, whether manual or intellectual, or both combined, 
cannot but honor him as a real worker, a useful worker, an 
uncommonly hard worker. 

< « » I » 

THE TELEPHONE A SENSITIVE ELECTBOSCOFE. 
The law first discovered by Faraday more than 40 years 
ago, that intermittent electric currents will induce other cur- 
rents in neighboring conductors, was applied to advantage 
in various forms of small machines with double and triple 
coils, mostly used for medical purposes, and culminated in 
that powerful modern apparatus now found in most all phy- 
sical cabinets, the Ruhmkorff coil. 

The experiments proving that such currents are also gen- 
erated when the wires are not close together are well known 
to electricians. But when the wires are several feet distant 
it requires delicate galvanometers or other electroscopic ap- 
pliances to demonstrate their presence. 

As the telephone is an instrument adapted to be acted upon 
by very weak electric currents, and to manifest their audible 
effects, it may be anticipated that it is very well adapted to 
test the presence of currents incidentally induced by other 
currents passing through neighboring wires, and the obser- 
vation of such phenomena has caused the most intense sur- 
prise among those not acquainted with the law of electric in- 
duction,making them wonder how the current passes from one 
wire to another through several feet of intervening air. From 
the first time the telephone was used many strange sounds 
were heard, which often interfered with the successful use 
of the instrument, especially when the return currents went 
through the ground ; but even while using two wires extrane- 
ous sounds were noticed, and finally it was found that the 
click of the Morse telegraph was transmitted through the tel- 
ephone when its conducting wires were suspended on the 
same poles as those conducting the telegraphic messages. 
Finally, when the separate wires of several telephones are 
carried together by the same poles, or only in proximity to 
each other even for a short distance, the sound of every tele- 
phone was found to be transmitted to the others. The latest 
instance we find recorded in a late number of the Rochester 
Evening Express. It mentions that a strange fact not on the 
programme was developed in recent experiments. While 
Professor Johnson was, during the afternoon, preparing the 
instruments so as to transmit the singing from Buffalo to 
Rochester, by means of the Western Union telegraph wire, 
the sound was also distinctly heard through a telephone in 
another locality (Manuel's store), which had no other connec- 
tion with the Western Union wire than that. The wire con- 
necting it with Buffalo ran parallel and near to the Western 
Union wire, but nowhere touched it. It is further reported 
that a similar state of things took place during the concert, 
when the cornet solo and singing in Buffalo were also heard 
in a third telephone in Amsden's office, the wire of which at 
no point approached nearer to the Western Union wire than 
a distance of ten feet. 

It had before been noticed that sounds were heard in Ams- 
den's office when the telephones of the Vacuum Oil Com- 
pany were used, the wires of which were parallel, but did 
not approach each other at any point within several feet. 
The Rochester editor adds: "This we regard as one of the 
most wonderful developments yet of this mysterious force 
of electricity, but perhaps the electricians will be able to give 
some explanation of the fact, which is well attested." 

It will be seen from what we said in the beginning of this 
article that not only is there an explanation, but that it is 
founded on one of the best known and established laws of 
electricity, and that even the whole phenomenon was antici- 
pated ; however, it must be confessed that no one did antici- 
pate such a perfection of detail as practical experience shows 
to be attainable, and it proves the telephone to be one of the 
most sensitive electroscopes for detecting the presence of in- 
duced currents. 



can therefore be worked with a current of somewhat less ten- 
sion. For a bath of 10 gallons or less, the tension of the cur- 
rent should be equal to that of from 3 to 3 Smee cells (carbon 
and zinc) in series. The exposed surface of the nickel an- 
odes should in no case be less than the surface to be coated, ■ 
but may with advantage be greater. The amount of battery 
power for a given amount of work should be in zinc surface 
equal to the surface to be coated, with care to preserve the 
normal tension of the current. If the current is too intense 
the coating will present a dull white or frosted appearance. 
The anodes must be in connection with the negative plate 
(carbon) of the battery. Damage is not infrequently done to 
the bath and work by misconnection. 

The work should be scrupulously clean when entered to 
the bath, and should be carefully movedabout after entering 
to free it from any adhering air bubbles. If the finished work 
is to have a smooth polishing surface it must present such a 
surface before entering the bath. Nickel is hard and cannot 
well be burnished. Traces of oil and grease are removed by 
a hot soda solution. After dipping in clean water the sur- 
face is freed from films of oxide by an acid bath. If the 
work is of iron the acid may be hydrochloric diluted with 
three or four volumes of water; if of copper or brass, of ni- 
tric acid diluted with about twenty parts of water. Brighten 
the work in the acid dip, then immerse momentarily in water; 
go over it with a clean stiff brush and very fine sand; again 
dip in the acid, then quickly in soft water, and place imme- 
diately in circuit. The hand must not come in contact with 
the surface of the work after removal from the alkali, as the 
slightest touch may spoil all. On removal of the work from 
the plating bath it should be immediately dipped in cold 
water and transferred to hot water, which will cause it when 
taken out to dry quickly and perfectly. The bath should be 
covered when not in use, to keep out dust and prevent as 
much as possible its evaporation. 

By a little practice and proper attention to these simple 
rules the nickel bath may be worked continuously, month 
after month, and the metal deposited smoothly and with cer- 
tainty. Magneto-electric machines, such as those of Gramme 
and Weston, are now gradually replacing galvanic batteries 
in large electro-plating establishments. 



. NICKEL PLATING. 

The plant necessary to commence nickel plating consists 
of a battery, preferably of the Smee type, with carbon nega- 
tive ; a well bolted oblong wooden tank, of a size to suit the 
articles to be plated, coated on the inside with good asphalt, 
and nearly filled with the nickel solution ; nickel plates for 
anodes, and brass rods to suspend the plates and work in the 
bath ; suitable vessels for an alkali, an acid, and soft water 
for cleaning the work before placing it in the nickel bath ; 
polishing and buffing lathes, rouge, crocus, etc. The bath 
may be composed either of the chloride of nickel and am- 
monia or the corresponding sulphate, dissolved in pure water. 
If the latter is used, the solution must be kept neutral and 
up to about six degrees of hydrometer. It is prepared by dis- 
solving % lb. of the salt in each gallon of water. This salt 
is generally considered the best for nickel plating, and costs 
only |1. 30 per pound. From this bath the nickel can be 
profitably deposited at |3 a pound. The chloride bath re- 
quires about four ounces of the salt per gallon, and works 
better with a slight acid reaction, the tendency in working 
being toward alkalinity, even with great exposure of anode. 
The intensity of battery current must be proportioned to the 
bath, and remain constant. Large baths offer less resistance 
to the electric current than those of smaller dimensions, and 



THE WOBEINO WOMEN'S HOTEL. 

The fine building on Fourth Avenue, Thirty -second and 
Thirty -third Streets, designed by the late A. T. Stewart as a 
home for the working women of New York city, is being 
rapidly put in order for the reception of its guests. The ex- 
terior work was long since finished, but until recently much 
remained to be done to complete the interior arrangements. 
The plans of the building were made by Mr. John Kellum, 
and were evidently well considered. The result is far in 
advance of any similar enterprise of the kind, every detail 
being especially adapted to the purposes of the structure. 

There are 503 sleeping rooms of various sizes, together 
with eight reception rooms and extensive parlors and dining 
rooms. A library of nearly 3,000 volumes is one of the best 
features, and it is furnished with suitable desks and conve- 
niences for writing. The carpets, upholstery, etc., were de- 
signed and made for this especial purpose, and the general 
decorative effect is artistic, the tints and forms being harmo- 
nious. The mechanical arrangements of the house are excel- 
lent. There are five elevators, besides stairways. Water is 
supplied by steam pumps from an artesian well on the prem- 
ises, and the gas burned will be made in the building. This 
independence with regard to water and gas will effect a con- 
siderable saving, and will allow of a more liberal use. Steam 
heat will be introduced. 

Within the building is a large court containing a fountain; 
and this, as well as the imposing entrance, shows an intention 
to make the hotel something more than merely comfortable. 

The Tribune states that the minimum charge for those 
living at the hotel will be |6 per week, and from that 
amount up to |10 per week. These rates will be too high 
for the great number of working girls in New York, who 
are paid from |3 to |7 per week. But it is expected that a 
large class of women will find a home at this place. The 
artists, writers, teachers, students, telegraph operators, ac- 
tresses, and the majority of women engaged in the finer me- 
chanical and commercial pursuits, are believed to be numer- 
ous enough to fill many such hotels. 



Practical UtlUtj of I^nbrlcators. 

Dr. Joule, of Manchester, England, one of the most dis- 
tinguished chemists of the day, has made a thorough inves- 
tigation of the subject of friction and heat ; and it is now 
not only well known that the loss of heat is loss of power, 
but the value of the power lost can be estimated almost to 
a fraction. "We may gather from this knowledge," says 
Mr.W.H. Bailey, "when we apply it to workshop economy, 
that if a pedestal or bearing becomes so hot through fric- 
tion as to cause one pound of water to be raised one degree 
Fahrenheit in temperature in one minute, heat has been 
lost equal to that which would be created by a weight of one 
pound falling through a space of 773 feet. We are told 
that if we apply this conversely, heat has been lost which 
would lift one pound weight 773 feet; and if we apply these 
illustrations still further, and imagine forty-two pedestals or 
bearings losing heat by friction in a similar manner, we may 
inform ourselves that we are losing nearly one horse power, 
because they represent 33,434 foot-pounds of force ; and ri 
we know from our books what our coal costs, it will take 
very little trouble to give us the exact cash value of this 
friction and destructive action." 
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lUFBOVED CENTEBING CHTJCK. 

The annexed engraving represents an improved cliuck for 
centering work before adjusting it on the lathe. The con- 
struction is strong and exceedingly simple, and the device 
generally is well calculated to save time and trouble. The 
lower portion or standard is rigidly attached by screws to a 
suitable bed. On its upper face are spirally disposed pro- 
jections, A, in which engage recesses, B, on 
the lower surf ace of the jaws, C. Said jaws 
have side recesses which receive projections, 

D, on inner side of the mortises in the upper 
revolving portion, E, in which mortises said 
jaws work radially. Through said upper por- 
tion, E, pass the screws, F, their inner ends 
entering a groove on the standard, thus re- 
taining the part, E, in place while allowing it 
to revolve. 

It will be evident that when said portion, 

E, is rotated by the handles shown, the jaws 
will, by the spiral projections on the stand- 
ard, be caused to move uniformly and simul- 
taneously toward or from the center. In 
Using the device the work is placed between 
the jaws, as represented in our illustration, 
and the latter are tightened. The object is 
thus adjusted so that its center rests directly 
upon the metal cone, G. It only remains to 
strike the work from above with the hammer, 
and the point of the cone makes the necessary 
indentation. 

For further information address Mr. A. F. 
Cushman, Hartford, Conn. 
*■ » 1^ 
A New and FoiFerful Explosive. 

We learn that M. Nobel, the inventor of 
dynamite, has recently discovered a new ex- 
plosive substance still more powerful than 
that. He has given it the name of " explosive 
gelatine," on account of its aspect, which 
closely resembles gelatine. The substance is 
composed of 94 to 95 per cent of nitro-glycer- 
ine, and 6 or 5 per cent of collodion, mixed to- 
gether. It is viscous, but can be easily cut 
with aknif e or with scissors, and placed in cartridges or shells. 
Dynamite, it is known, has the disadvantage of being alterable 
by water — when it is moist the nitro-glycerine separates from 
the absorbent. The new substance, on the contrary, does not 
give the least symptom of exudation; it is impermeable to 
water, which does not at all affect its explosive properties. It 
is inflamed in the same way as dynamite, and its power is at 
least 50 per cent greater. Italy and Russia have, it is said, 
adopted this substance for charging bombs, torpedoes, etc. 

^ ( » ) ^ 

COMBINED VENTILATOB AND CHIUNET. 

The accompanying illustrations represent a combined ven- 
tilator and chimney, which, we are informed, 
has been found economical, safe, suitable for 
light structures, and capable of being easily 
put up by any one. Fig. 1 is a perspective and 
Fig. 2 a sectional view ; in the latter A repre- 
sents the chimney flue, which is made prefera- 
bly of tin lined with No. 34 sheet iron, the 
same being riveted through wherever the 
joints may lap. An outer casing, B, is suita- 
bly attached by a flange, C, to the ceiling, 
while the body and whole support of the chim- 
ney is held by supporting straps, D, firmly 
riveted to the outer casing, B, and fastened to 
the timbers or sheeting of thereof. 

The water-proof connection of the casing, 
B, with the roof at the point of its passage 
through the aperture of the same, is made of 
two sheet metal plates, E, so constructed that 
they shall clasp the outer casing, B, from op- 
posite sides. The upper plate laps over the 
lower one, and each is provided with its half 
of a collar, F, so cut and fitted to the same 
by soldering as to make a perfect water-tight 
connection independent of any soldering to 
the outer casing, B. The upper edge of the 
halves of the collar is secured by a close-fit- 
ting ring, 6, or by any other suitable means. 
A chimney extension or tube, H, is fitted into 
or otherwise firmly attached to the upper end 
of chimney. A, and protected against the rain 
at its upper end by a cap or shed. Lower 
down on the same a second cap, I, is formed 
by the flaring out of an outer casing, so as to 
extend around and protect from rain the up- 
per end of casing, B, and also the collars of 
the water-proof plates, E. The heat of the 
smoke and gases of combustion, passing up 
through the chimney flue, produces the heat- 
ing of the air in the ventilating space around 
the same, so as to cause, by the' rising of the 
air to the outside, a draught from the room, 
and thereby a ventilation of the same. The 
sheet iron chimney. A, having a tin casing 
next to the ventilating space, the corroding 
action of the air upon the outer surface of 
the same, is prevented, and, being riveted to- 
gether wherever the joints of either may lap, 
one strengthens the other, and a greater dura- 



bility is attained thereby. The outer air casing surrounds 
the chimney complete, and not being dependent upon solder 
in any of its connections, the liability of accident by burn- 
ing out of the chimney from the accumulation of soot is 
claimed to be rendered impossible. There being no contact 
of the inner flue with the wooden parts of the building, the 
danger of fire from the chimney is avoided. 




IMPROVED CENTERING CHUCK. 

Patented through the Scientific American Patent Agency 
July 14, 1874. Further particulars may be obtained by ad- 
dressing Hinckley & Son, Dallas, Texas. 

< I « I > 

Heater Supply of Cities. 

The Prince of Wales has addressed a letter to the Society 
of Arts, suggesting an open discussion on this question, 
with a view to the consideration of some comprehensive 
scheme of a national character, by which the vast natural 
water resources of the kingdom might be turned to account 
for the benefit, not merely of a few large centers of popula- 
tion, but for the advantage of the general body of the nation. 



Early History of the Steam Engine. 

John W. Hackworth, who witnessed the trial of the 
" Royal George " locomotive in 1828, writes as follows to 
the London Miller: 

M. Cugnot, a French mechanic, first produced a self-mov- 
ing steam carriage in 1769, and the following year (under 
Government auspices) constructed a second, which conveyed 
artillery and passengers. William Murdock, 
of Redruth, Cornwall, made a working model 
machine of this class in 1785. In 1786 Oliver 
Evans, a native of Newport, Delaware, was 
granted by the Legislature of Maryland the 
exclusive right in that State of using steam 
carriages on common roads, and shortly after 
constructed one. Richard Trevithick— who 
had repeatedly examined Murdock's model — 
made a machine of this kind at Camborne, 
Cornwall, in 1802. Timothy Hackworth's 
" Royal George " locomotive, constructed for 
the Stockton and Darlington Railway Com- 
pany, was started in September, 1827. It 
was the first that exceeded the efficiency of 
horse power, and frequently traveled more 
than twenty miles an hour. The following 
experiment with the "Royal George" was 
witnessed by Robert Stephenson, Joseph Lock, 
Timothy Hackworth, and myself, early in 
1828, and was, at the special request of Robert 
Stephenson, inserted in Rastrick and Walker's 
printed report, which they laid before the di- 
rectors of the Liverpool and Manchester Rail- 
way Company on March 7, 1829. Report, p. 
17: "Hackworth's engine took forty -eight 
and three quarter tons at eleven and two tenth 
miles per hour on a level, and the steam was 
blowing off when the experiment ended." 
Remarks by Rastrick and Walker in said 
report: "We state the preceding as it has 
been given to us. Hackworth's engine is un- 
doubtedly the most powerful that has yet 
been made, as the amount of tons conveyed 
by it compared with the other engines proves. " 
Comparing the date of the " Royal George " 
(namely, September, 1827) with that of Sir Goldsworthy 
Gurney's common road engine (namely, July, 1829), it will 
be seen that nearly two years before the latter appeared the 
railway locomotive was an accomplished fact. Hence, had 
Sir Goldsworthy Gurney never lived, not one single detail 
of the railway locomotive would have been wanting, nor 
less perfect, nor its advent delayed five minutes. 




COMBINED VENTILATOR AND CHIMNEY. 



New inechanlcal Inventions. 

An improved Rotary Valve for Steam Engines has been 
invented by Mr. D. W. Jones, of Pocahontas, Ark. It has 
an arrangement of steam passages in the valve, and ports- 
and passages in the valve casing, by means of 
which the pressure on the valve is equalized 
or counterbalanced, so as to relieve the latter 
from friction. 

A machine for Trussing Barrels has been 
patented by Mr. H. W. King, of Alden, N. 
Y. The object is to furnish means of rapid- 
ly applying truss hoops to barrels, and also 
for confining barrels during the process of 
heating. The machine has an annular head 
carrying a truss hoop, between which and a 
form on the head the upper ends of the staves 
are placed. A movable frame carries a hol- 
low cone for driving down the truss hoops 
and giving form to the upper end of the bar- 
rel. There is a separable bed having a coni- 
cal cavity, at the sides of which grooves are 
formed for receiving the hoops to be placed 
on the lower end of the barrel. The lower 
ends of the staves are contracted by a suita- 
ble device after the upper ends are secured. 
There is also a bed carrying a hollow cone 
for confining the barrel during the process of 
heating. 

Improvements in Gigging Machines for 
Napping Cloth have been patented by Messrs. 
Christian Woelfel and James Massey, of 
Chester, Pa. The guide rolls of reciprocating 
napping cards are combined with adjustable 
bracket plates guided in recesses of the main 
frame and set by suitable screw gear, while 
the napping cards are reciprocated at right 
angles, or any other lateral angle of inclina- 
tion, to the cloth by means of eccentrics and 
vertical shafts. These are improvements on 
patent No. 172,991. 

Mr. A. S. Hickley, of London, England, 
has secured a United States patent for a new 
Electric Fire Alarm and Signaling Appara- 
tus, in which the warning is given by a com- 
pound thermometric spring set to the re- 
quired degree, making connection and send- 
ing an electric current to an ordinary clock- 
work alarm bell, when the temperature of the 
surroundings is raised by fire. The principle 
is not a new one, but is applied in a novel 
manner. 

An improved Gang Wood Saw, making 
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two cuts at the same time, has been invented by Mr. T. F. 
Osburn, of Jerseyville, 111. Two reciprocating saws worlc 
in a frame by means of slide rods driven by eccentric gear- 
ing. The piece of wood to be sawn is held in position by 
suitable holding and adjusting rods. 

A new Coal Drill has been patented by Messrs. J. J. Rig- 
ney and William Hemingray, of Shamoliin, Pa. It consists 
of a tapering and toothed cylinder, which is screwed into 
the coal by means of a wrench, and which carries the bor- 
ing auger, the latter working by screw threads in a remova- 
ble nut. 

Mr. Cyrus Hunter, of Stonewall, Va., has invented a 
Steam Engine, in which the essential feature is a cylinder 
with closed heads and broken-out middle part, by which in 
reality two cylinders are formed, in which two separate pis- 
tons, with a single connecting rod and cross head, work. 
The valves are put in motion by the pistons, and are coupled 
together. The inventor claims a more perfect alignment by 
this arrangement, and freedom from the leakage and friction 
of the stuffing box of ordinary engines, none being required 
by the piston rod, as it does not pass through a cylinder head, 
partition, or abutment. 

An improved Gas Lighter and Automatic Extinguisher, 
invented by Mr. G. S. Dunbar, of Pittsfield, Mass., is op- 
erated by an ingenious system of clock worli, designed to 
work with regularity and effectiveness. 

« I » I » ■ 

BBOWNHILL'S BBICE UACHINE, 

The machine shown in the accompanying illustration is the 
invention of Mr. R. W. Brownhill, of Walsall, England. 
Its most striking feature is the large margin of strength al- 
lowed in its construction, the dimensions of all working 
parts being so increased as to provide against great or un- 
usual strain. Having thus provided for strength and dura- 
bility, the inventor claims that the machine is capable of 
operating upon all kinds of brick earth in any condition, 
rough, ground, disintegrated, wet, dry, or semi-dry. Of 
course the quality of the bricks made ultimately depends 
upon the character of the material used ; but, so far as the 
machine itself is concerned, the avoidance of the breakages 
and interruptions, so frequent with machinery of this class, 
is an essential point gained. 

Referring to the engraving, B is a strong cast iron frame, 
with moulding box, S, cast on it. C C are slide boxes to 
guide the pistons, e e, which form two sides of the brick. 
The pistons are fitted with strong friction rollers. The pul- 
leys, C e, and the chains and weights, G G, are to keep the 
pistons close to the cams cast upon the main shafts during 
their irregular motion. The hammer to drive the clay into the 
mould, S, works on the slides, A A, connected at the top by 
the cap, N ; it falls during every revolution, and supplies and 
consolidates the clay through the hopper, E, into the mould- 
ing box,S, and between the piston pallets, ee. The hammer 
is operated by the helve, 
Q T, which works upon a 
reeler, R, turning upon a 
gudgeon, g. At the lower 
end of the helve, T, is fit- 
ted a friction roller to 
work upon the spiral, U, 
which is connected to the 
large spur wheel. By this 
means the hammer is 
raised and then dropped 
with the force of its own 
weight. The pallets, e e, 
deliver the bricks upon the 
band, P, which is worked 
by a small band pulley 
lifted at the moment when 
each brick comes out of 
the mould. 

The operation of the 
machine is as follows : 
Clay is fed into the hop- 
per, W. The screw re- 
volving at the bottom of 
this hopper carries an ad- 
justable quantity of clay 
into the hopper proper, E. 
Under this hopper the dis- 
tance is regulated between 
the pallets for a regular 
quantity of feed, and it 
in reality becomes the 
mould. Just at the mo- 
ment the pistons are in 
position the hammer falls, 
and forces the material 
into the mould. The mo- 
tion of the cams causes 
one piston to retire while 
the other advances, and 
presses the brick. The re- 
tiring piston then entirely 
leaves the mould, and the 
advancing piston forces 
the brick out of the mould, 
to be taken away by the 
band before described,and 
thus completes one brick. 
The machine is adjustable 
in all its motions. 



IMPROVED PAPER SHTITTEK FOR WINDOWS. 

Our engraving illustrates a new adaptation of paper to 
building purposes, the same being the manufacture of the 
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PAPER SHUTTEE FOE WINDOWS, 
material into inside blinds or shutters for windows. A shut- 
ter composed of paper is claimed not to be so liable to be 
affected by shrinkage and expansion, and therefore is free 
from the disadvantages of binding or open joints. It is 
lighter and cheaper than wood, and it may be attached 




TEE BEOWNHILI BBICE-MAEING MACHINE. 



where wooden shutters cannot be. It admits of every va- 
riety of painting or ornamentation in set patterns ready for 
the trade, renewable at any time in similar manner to wall 
paper. 

The shutter parts are composed of panels or sections uni- 
ted by flexible joint hinges of cloth, as shown in Figs. 3 
and 3. The strip of fabric is cut as shown with tongues, 
two strips being glued one on each side of the same section, 
and the tongues of each strip lapping on the opposite sides 
of the adjacent section. These hinge strips extend from top 
to bottom, as shown in Fig. 1. The panels thus joined are 
similarly hinged to jamb pieces for attachment to the jambs, 
which pieces are wide or narrow to suit different styles of 
windows, and are constructed with reference to the folding 
of the shutters. At the point of junction of the shutter 
parts, in the center line of the window, they are provided 
with rabbets to close the joint and shut out the view, and to 
prevent the shutter from springing or warping. The jamb 
pieces can also be applied upon the surface of the archi- 
trave, where the jamb is too shallow to receive the wooden' 
shutter now in use. This is claimed to be an important ad- 
vantage, as it permits of the application of inside shutters to 
any house without alteration of the windows. 

Patented January 15, 1878. For further information ad- 
dress Messrs. Hipkins & Meek, Bellaire, Belmont county, 
Ohio. 

^ I « > » 

Japanese Textile Fabrics. 
Calling attention to a fine display of Japanese woven and 
embroidered stuffs — the spoils of a temple and palace in 
the center of Dia-Nippon — exposed for sale in this city, Mr. 
Frederic Vors gives, in the Tribune, an interesting account 
of this branch of ancient Japanese manufacture. He says : 
" Numerous articles have been written about the fictile, 
metal, and enamel productions of Japan, but little, until 
now, has been said of the proficiency of the Japanese as 
weavers and manufacturers of textile fabrics. For years 
past we have been familiar with Japanese silks, such as were 
offered for sale in drygoods stores, especially made for the 
European and American markets ; but what has been exces- . 
sively scarce and almost unknown until now are the woven 
stuffs, brocaded dresses, and embroideries that were worn by 
the princes and daimios of a period at which the most re- 
markable manufactures were made, like Sevres porcelain, 
only for presentation pieces, or for the use of crowned 
heads. 

" For the artist and the collector the study of such stuffs 
affords an unusual interest, for it shows even to better ad- 
vantage that subtile quality of ornamentation which makes 
Oriental art so interesting. The first impression received on 
seeing these superb textures is one of exquisite delight at 
the perfect harmony of design and color, but, as the eye 
wanders over the stuff, new details appear in every spot. 

The color of the ground- 
work changes, and so does 
that of the ornamental 
pattern, but on several 
yards of stuff the same 
juxtaposition of color be- 
tween the ground and the 
ornament will not be re- 
peated, thus affording 
great interest to the ob- 
server. The robes of the 
princes were of large di- 
mensions — which seems 
singular when we think 
how low in stature the Ja- 
panese race is — and cut 
square, for their artistic 
sensibility is so acute that 
they could not have the 
heart to cut ' bias ' through 
a beautiful pattern. This 
detail is not without in- 
terest, for we can take the 
dresses apart and use the 
wide bands of stuffs for 
decorative purposes. The 
lining used for each dress 
is always in perfect har- 
mony with the outside 
hues of the garment, 
which offer the most 
striking variety even in 
one single piece. The 
dresses of musicians, jest- 
ers, priests, and lords, 
though cut in the same 
shape, are ornamented 
with suggestions of the 
occupations of the wear- 
ers. Some are so heavy 
with gold brocade that 
their weight is nearly suf- 
ficient to bear a man down, 
but in all cases that most 
exquisite harmony of 
color, which is such a re- 
lief to us after all the dog- 
matic art we have suffered 
under so long, is carried 
out in the most delightful 
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fashion. These people, who live in abodes that are more 
like tents than houses, and who, thanks to the glorious cli- 
mate of their country, are always out of doors, seem to im- 
bibe the influence of the magnificent coloring of nature by 
which they are always surrounded. Japanese art is true 
art in the fullest acceptation of the term ; that is, a simple 
rendering of nature without any effort of the brain. "When 
imagination comes in play, then it introduces those terrible 
though gracefully curved monsters which astonish us and 
set us thinking, for their magnificent grotesqueness does not 
interfere with the general composition of the design, but 
only enhances its beauty by strong contrast. 

" The metallic threads used in their brocades are always 
made of paper, gilt or silvered, for the Japanese are masters 
in paper manufacture. This has a two-fold utility; while it 
makes the stuff more rigid, it does away with the hard cracks 
which occur in pieces in which gold thread of inferior qual- 
ity is used, for real gold thread is too costly to be used ex- 
cept in church ornamental work, and even then only for 
pieces used on the altar. In some of the finest embroidery, 
such as was made for the hangings of temples, the gold 
work on the dragons is heavy enough to introduce glass eyes 
and metal claws, which help very much in making the mon- 
sters terrible. In embroidering on crape — such as is known 
in the trade as crepe de chine — they are without rivals. They 
use a peculiar method of reserving certain parts by painting 
them over with a chemical which prevents spots thus pre- 
pared from taking the dye. In this way, when the stuff 
comes out of the dye vat, an important part of the ornamen- 
tal design is already indicated by white masses and lines. 
Plaids produced by lines of different colors and thickness 
intersecting at right angles seem to have been used by them 
long before they became identified with Scotch fabrics." 
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Onr Waslilngton Correspondence. 

To the Editor of the Scientific American : 

Owing to insufficient appropriations many very valu- 
able clerks were recently dismissed from the Patent Office, 
and complaints have already begun to be made of the 
interruption of business resulting therefrom. The Commis- 
sioner, however, says that the discharge was unavoidable, as 
funds had run short, and that the allotment for salaries, etc., 
had even been exceeded. This should be remedied at once by 
Congress. It is not as if the Patent Office were an expense 
to the Government, as in that case there might possibly be 
some excuse for the parsimony which Congress exhibits ; but 
when it is considered that over |120,000 more was received 
for fees than was paid out for expenses last year, and that 
over 11,100,000 lies to the credit of the Patent Office in the 
Treasury, a good reason is shown for more liberal dealings 
toward the office. 

There is another matter where Congress is also derelict in 
its duty: it has suffered the Patent Office to remain for 
months without a decent roof, and has taken no steps 
toward repairing the injuries done by the fire. The inven- 
tors of the country have a right to demand that the edifice 
should be put in order again with the least possible delay, 
so that the model museum may be again ready for the con- 
venient arrangement and storage of the models, as they pay 
fees enough to entitle them to sufficient accommodation. 

THE PROPOSED PATENT COURT. 

Mr. Vance has introduced into the House a bill to establish 
a Court of Patents, with three judges at a salary of |5,000 
each. It allows appeals from the Commissioner to the court, 
and the decision of the court is to be conclusive, but not to 
the extent of preventing any person from testing the validity 
of a patent in any court of law or equity. The clerks and 
messengers of the court are to be assigned by the Commis- 
sioner of Patents from his force, and the rooms to be occu- 
pied by the court are to be in the Patent Office building. 
The board of examiners in chief is to be abolished, and all 
statutes applicable to it are to be made to apply to the Court of 
Patents. We have already pointed out the objectionable 
nature of this project. 

BBMOVIKa BAKS IN THE MISSISSIPPI. 

Captain Eads, having succeeded in his great enterprise at 
the mouth of the Mississippi, is looking around for more 
worlds to conquer, and now proposes to apply his jetty system 
to the removal of the bars wherever they occur between St. 
Louis and the Mississippi's mouth. He claims that by his 
method of operating a channel 25 feet deep can be secured 
between those points, and, moreover, that by making the 
width of the stream uniform the velocity of the water will 
equalize the bed of the river through the movement of the 
sediment, thereby rendering levees unnecessary. 

In view of the success of Captain Eads, where it was 
doubted by many of our prominent engineers, his proposi- 
tion, notwithstanding the enormous expense involved, is 
worthy of a careful consideration. The importance of the 
Mississippi as a national commercial channel cannot be ex- 
aggerated, and it consequently has strong claims for a large 
share of the money which Congress may see proper to ap- 
propriate for internal improvements. The money which it 
would require to construct a complete system of levees is so 
enormous as to stagger even the warmest friends of a liberal 
policy in regard to such matters. If it is believed on investi- 
gation that the plans of Captain Eads are practical, the ex- 
pense of improving the Mississippi, and confining it within 
bounds, would be so greatly reduced that Congress would 



not be likely to hesitate about granting all the aid necessary 
for that purpose. 

AMERICAN BUTTER IN ENGLAND. 

The last report from our Consul at Newcastle-upon-Tyne 
gives some facts relative to American butter, which it seems 
desirable that the producers of that article should know. 
Complaint is made that the butter is too salt and packed in 
roughly finished red oak tubs. If made with less salt, but 
of the best quality, and packed in neat firkins or kegs of 
white oak, ash, or white cedar, and sent across the Atlantic 
in refrigerator steamers, it would command a good sale at re- 
munerative prices. Danish butter has the preference on the 
east coast of England and in Edinburgh, the price being as 
high at present as from |38.44 to |38.93 per hundred. In 
London, Liverpool, Manchester, and Glasgow the American 
sixty pound tubs give satisfaction. 

NORTH CAROLINA GOLD MINES. 

A memorial from the Sixth CongressionalDistrict of North 
Carolina asks the appointment of a commission to visit the 
mineral regions of that district and to make a report thereon. 
From a pamphlet accompanying the memorial it appears that 
the gold producing area of North Carolina covers about 
12,000 square miles, containing 140 mines already developed, 
besides large coal, iron, and copper areas. The yield of gold 
from these mines up to June 30, 1877, was |10, 370,492. 

Occasional. 

Washington, D. C. 



Correlation between Gravity and Electricity. 

To the Editor of the Scientific American : 

The experiment of Professor Pirani, described on page 80 
of the Scientific American of February 9, 1878, and in- 
tended to demonstrate that electric currents are subject to 
the influence of gravity, does by no means prove what it pur- 
ports to do. The influence of gravity upon a column of 
liquid is its hydrostatic pressure on the lower end, and this 
must necessarily affect the condition of the surface of the elec- 
trode which is exposed to this pressure, and make a difference 
with that which is at the top of the column not exposed to 
the same pressure. This difference of condition is sufficient 
to generate a weak current, perceptible by a sensitive galva- 
nometer; this is sufficiently illustrated by the currents de- 
veloped by two plates of the same metal attached to the ends 
of the coil of a delicate galvanometer, and plunged in the 
same solution ; the least difference in the condition of tlieir 
surfaces, or plunging one plate deeper in than the other, will 
cause a current to be produced. 

To this must be added that liquids are very different from 
gases in respect to uniformity of the mass, which, by the 
nature of the molecular motion of gas particles and the con- 
sequent law of interpenetration, remains perfectly homogene- 
ous throughout the whole mass, while in liquid solutions 
there is a tendency to greater concentration at the bottom of 
a column, when not mechanically agitated. I think, there- 
fore, that this experiment maybe dismissed as proving noth- 
ing in regard to the direct action of gravity upon electric 
currents; the more so, as from our present knowledge of the 
nature of these currents, and the overwhelming proofs that 
no such thing as an electric fluid exists, it is obvious that 
gravity cannot act on a thing which has no existence. This 
experiment belongs to the same class as that which tends to 
prove that heat has a negative weight, by showing that a 
body when warm weighs less than when cold. In fact a del- 
icate balance will easily show this; but the cause is that the 
warm body generates upward air currents, which carry up 
the side of the scale on which the body is situated. In a sim- 
ilar way gravitation causes a difference in the condition of 
the two ends of a liquid column, which change may generate 
an electric current. 

On page 148 of the Scientific American of March 9, a 
comment on the above appears in a communication on "The 
Correlation of Magneto-Electricity and Gravitation, "in which 
the writer makes several erroneous statements and shows 
that he has very obscure conceptions of the nature of these 
forces. He says: "First, gravitation acts upon all kinds of 
matter; Faraday proved the same of magnetism." The lat- 
ter statement is incorrect; Faraday proved that most sub- 
stances were either para- or dia-magnetic, but that magnetism 
does not act at all on some bodies. " Secondly, gravitation 
is attractive ; so is magnetism. " Again incorrect ; magnetism 
attracts or repels, according to whether poles of different or 
similar kind act upon one another. " Third, gravitation is 
proportional to the mass; the force of magnets depends 
also upon the mass. " Not so ; light and thin steel bars can be 
better and more strongly magnetized than heavy, thick ones. 
" Fourth, gravitation acts in an inverse ratio to the square 
of the distance; so does magnetism." Again incorrect; in 
some instances, such as the magnetic attraction of wires 
through which an electric current is passing, magnetism acts 
in the inverse ratio of the distance and not as the square, as 
has been proved by Ampere. " Fifth, gravitation does not 
manifest polarity; magnetism is known not to do so." The 
latter is the most absurd of all the statements made. It is 
magnetism which has revealed to us what polarity is; it is the 
very force which taught the existence of polarity, and with 
electricity exhibits the only polar phenomena. " Sixth, 
gravitation acts independently of bodies affording a resis- 
tance to light and heat; so does magnetism." Again wrong; 
while neither light nor heat affect gravitation, light has lately 
been proved to affect the electric conductibility of selenium, 
tellurium, and other metals, while increase of temperature 
diminishes magnetic attraction, and a suflSciently high tem- 
perature destroys it altogether. 



The true magnetic connection between sun and earth may 
be more plausibly explained by Barlow's hypothesis that the 
alternate heating of the different sides of the earth during its 
daily rotation generates electric currents, from east to west, 
on the principle of thermo-electricity, and that the compass 
needle, according to the law of Oersted, places itself at right 
angles to these currents. 

As by irregularities in the earth's surface these currents 
run in most localities not exactly east and west, the needle 
does not point exactly north and south, except in the few 
places where the electric currents run exactly east and west. 
If by reason of the sun spots the amount of heat emitted 
from the sun fluctuates, the . electric currents generated by 
that heat change; and this may account for the connection be- 
tween sun spots, magnetic periods, and auroras, which are 
nothing but electric currents through the rarefied air above 
the clouds. 

Your correspondent further states that " the isoclinal, iso- 
dynamic (of the magnetic), and isothermal lines run parallel." 
This is by no means the case; the only thing which can truth- 
fully be stated in this regard is that there is a slight tendency 
that way, so that the point of greatest cold on our earth's sur- 
face inclines toward the magnetic pole. 

Finally, P. M. C. asks some questions, which I will at- 
tempt to answer. " 1. Will not the supposition that the sun 
is a huge magnet account for the production by that body of 
light, heat, etc.?" Answer: Only to those for whom the 
word magnetism is a mysterious agent which may explain 
everything; but for those who have studied magnetism and 
know what a magnet is, it will explain nothing of the sort. 
Second question: " Admitting this hypothesis, will it not ex- 
plain why the light of the sun increases as a heavenly body 
approaches it?" Answer : It will not ; the approach to a mag- 
net of another body, whether magnetic or not, never in- 
creases its temperature. Third question: "Will any other 
theory explain this satisfactorily?" Answer: It will; the 
theory of gravitation teaches a disturbance or tidal wave 
caused in the solar atmosphere of incandescent vapors by the 
mutual attraction of gravitation on the approach of a heav- 
enly body. Fourth suggestion : "No known force except 
magnetism can produce all the phenomena of comets." An- 
swer: A gratuitous assertion, pleasing to those who consider 
magnetism a convenient word to use in place of a rational 
explanation. The phenomena of the dual appearance of 
Biela's comet, the multiplication and relative position of the 
tails, and their coruscations have been a subject of deep re- 
search among speculative astronomers, and the mere asser- 
tion that " magnetism is sufficient to produce these most 
wonderful and least understood features " is a loose state- 
ment, without sufficient foundation, and as such insufficient 
for a rational investigator. 

The only road to progress in our knowledge of natural 
phenomena is by thorough investigation and legitimate de- 
ductions from correct premises, while wholesale assertions, 
especially when they are utterly untrue, can only retard pro- 
gress by deluding us with a shadow, and even less than 
a shadow, while the substance remains unknown. 

P. H. Vandeb Weydb. 

New York, March 16, 1878. 

. ^ < » ) ». 

Rating Steam Boilers. 

To the Editor of the Scientific American : 

The frequent effort to decide the horse power of a steam 
boiler by the caprice of law, or the impression made by un- 
intelligent experts on an ignorant jury, shows the want of a 
standard of duty on this subject that would be acceptable to 
steam users, without entailing on boiler makers a burden 
" grievous to be borne." 

I suggest as a boiler horse power the evaporation of the 
number of cubic inches of water, obtained by dividing Watt's 
inch pounds per hour, by the duty developed, when a cubic 
inch of water is expanded into steam at atmospheric 
pressure. 

33,000x60x12- 



Thus boiler H. P. ■ 



950 inches, which 



14-7x1,700 

will make two horse power when a good engine is used, and 
I do not think a boiler maker should be required to furnish 
an amount of boiler which may be necessary to supply steam 
to develop a horse power on a bad engine. 

T. J. LOVEGROVE. 

3,326 N. Broad Street, Philadelphia, Pa. 
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man's Place In Nature, 

To the Editor of the Scientific American : 

What is it that led Dr. J. W. Dawson some years ago to 
report Huxley as saying that the Engis skull might have 
contained the brains of a philosopher, without giving the re- 
maining portion of the sentence quoted? 

We could not of course expect anything different from 
the colossal misrepresenter Cook, and therefore are not as- 
tonished to find that he quotes the sentence in the same way ; 
but when the President of the New York Academy of Sci- 
ences, Professor Newberry, gives the same mutilated quota- 
tion, we begin to suspect that there is a mutual understand- 
ing between these three, that they will all bear false witness 
in this matter. 

Or is it more probable that Dawson quoted carelessly from 
memory, and that Cook found it convenient for his purposes 
to follow Dawson, and that Newberry has been reading the 
reports of Cook's lectures? 

May I beg you to print the sentence from Huxley in italics, 
so that those who are too lazy to look up the book (which 
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may be found on every library shelf) may yet read the quota- 
tion correctly, and that those who are at all influenced by 
these orthodox tirades against Darwin may recognize one of 
the customary weapons used by this class, namely, misrep- 
resentation? The following is the quotation from Professor 
T H. Huxley's work, entitled " Evidence as to Man's Place 
in Nature," page 181, lines 3, 8, and 4: 

"It is, in fact, a fair average human skull, which might 
hate belonged to a philosopher, or might have contained the 
thoughtless brains of a savage." » * # 
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A lieecb Barometer. 
To the Editor of the Scientific American : 

The following is a simple way of making a " leech ba- 
rometer." Take an eight ounce phial, and put in it three 
gills of water and a healthy leech, changing the water in 
summer once a week, and in winter one a fortnight. If the 
weather is to be fine, the leech lies motionless at the bottom 
of the glass, and coiled together in a spiral form.; if rain 
may be expected, it will creep up to the top of its lodgings, 
and remain there till the weather is settled ; if we are to have 
wind, it will move through its habitation with amazing 
swiftness, and seldom goes to rest till a high wind begins ; 
if a remarkable storm of thunder and rain is to succeed, the 
leech will remain for some days before almost continually out 
of water, and show great uneasiness in violent throes and 
convulsiv9-like motions. In frost, as in clear, summer-like 
weather, the leech lies constantly at the bottom; and in 
snow, as in rainy weather, it moves to the very mouth of 
the phial. The top should be covered over with a piece of 
muslin. Edwin S. Oloutman. 

South Boston, Mass. 



The Statns of Patent ITIedlclnes. 

In a recent decision by the Assistant Commissioner of 
Patents the question of the patentability of medical com- 
pounds is discussed at considerable length, in reply to a 
doubt expressed by the primary examiner as to the patent- 
ability of this class of inventions. The Assistant Commis- 
sioner takes the following grounds : The old leading English 
cases of Boulton vs. Ball, 3 H. B. L., 483, and Rex vs. 
Wheeler, 3 B. A. L. D., 349, expressly mention medicines as 
being comprehended under the term "manufactures," and as 
proper subjects of patents. Our patent system having been 
derived from England, if it had been the intention of Con- 
gress to have excepted medical compounds from the list of 
inventions to be patented, such intention should have been 
expressed. This was not the case; but, on the contrary, the 
law ever since 1793 has expressly provided for the grant of 
patents for " any new and useful composition of matter," in 
distinction from and in addition to an art, machine, or manu- 
facture. 

The discovery of a principle in medicine or medicines, or 
the effects produced by a medical or mechanical agent, is not 
patentable; but when a certain composition of specified in- 
gredients is found by reference to the state of the art to be 
new and useful, the law is perfectly clear in providing that 
a patent may be granted for it, and it will not do to refuse 
it upon the ground of policy or distaste. 

The case of the Morton patent, in the 8th vol. of the At- 
torney General's opinions, is often cited against granting pat- 
ents for medical compounds ; but the cases are not parallel, 
as the patentees in that case attempted to uphold a patent 
for the discovery of an effect. "The effect discovered was 
produced by old means upon old subjects." No claim for a 
medical compound was therein made, involved, or dis- 
cussed. 

The objections to the granting of patents on medical com- 
pounds must be the same as those in alleged inventions in 
other classes, such as want of novelty, utility, etc. Mere 
professional skill in combining, in the form of prescriptions, 
ingredients well known to the materia medicavany not evince 
invention any more than an arrangement of mechanical ele- 
ments due to ordinary mechanical skill. Originality may be 
lacking in both cases. There are petty nostrums and quacks 
in mechanics as well as in medicine, and there are deserving 
inventors in both cases, all of whom should be treated with 
the consideration their cases merit, under the same law and 
rules of practice. 

The decision from which the above is condensed would 
seem to settle, so far as the practice of the office is concerned, 
the question of the patentability of medical compounds — a 
question which has been argued by many able examiners and 
attorneys both pro and con., but without, so far as we are 
aware, ever having received such an authoritative answer as 
is given by Mr. Doolittle's decision. 
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Fall of a mountain Promontory. 

Nearly every resident of Montana has either seen or heard 
of the famous Bear Tooth Mountain, the most prominent 
landmark in Northern Montana. It is visible from different 
points at distances ranging from 40 to 60 miles, and is in 
full view from Helena and the surrounding country. The 
mountain is distant 30 miles from Helena, and stands like a 
grim and mighty sentinel at the end of the caiion known as 
the Gate of the Mountains, through which flows the Mis- 
souri Elver. The Bear Tooth was fully described as a won- 
derful landmark of the early explorers Lewis and Clarke. 
In all photographs of the northern country the two tusks, 
rising black and grim hundreds of feet above the mountain, 
are the prominent objects. The main tusk remains, look- 
ing lonely and isolated in its grandeur. Recently a party of 
hunters who were chasing game, several miles north of the ' 



Bear Tooth, observed a rumbling sound and a quaking of 
the earth, and supposing it was an earthquake, and not no- 
ticing a repetition of it, they soon forgot the occurrence and 
continued their chase until they reached the Bear Tooth. 
Here they were astonished by the disappearance of the east- 
ern tusk. This was a perpendicular mass of rock and earth, 
fully five hundred feet high, three hundred feet in circum- 
ference at its base, and about one hundred and fifty feet at 
the top. This immense mass had become dislodged, and 
coming down with the speed of an avalanche, had swept 
through a forest of large timber for a quarter of a mile, en- 
tirely leveling it. The country around is now covered with 
a grftat mass of broken trees and tons upon tons of rocks, 
many of them as large as an ordinary house. — Montana In- 
dependent. 
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THE STAR FEED. 

A correspondent asks: "How can I feed a tool automat- 
ically on a lathe which has a slide rest, but has no feed mo- 
tion? What is a star feed?" 

A star feed is a device for improvising a feed motion to a 
slide rest which has no self-acting feed motion, or to a me- 
chanical tool-holding device which cannot be actuated by 
the self-acting feed motion attached to the lathe or ma- 
chine; as, for example, a boring bar. It is constructed as 
follows: Upon the outer end of the feed screw of the boring 
bar or slide rest, as the case may be, is fastened a piece of 
iron plate, which, from having the form in which stars are 
usually represented, is called the star. If the feed is for a 
slide rest a pin is fastened to the lathe face plate or other re- 
volving part, in such a position that during the portion of 
the revolution in which it passes the star it will strike one 




THE STAR FEED. 

of the star wings, and move it around sufficiently to bring 
the next wing into position to be struck by the pin during 
its succeeding revolution. When the feed is applied to a 
revoking boring bar the construction is the same, but in 
this case the pin is stationary and the star revolves with the 
feed screw of the bar. 

In Figs. 1 and 3 is shown a star feed applied to a slide 
rest. A is the slide rest, upon the end of the feed screw of 
which the star, B, is fitted. C is a pin attached to the face 
plate of the lathe, which, as it revolves, strikes one of the 
star wings, causing it to partly rotate, and thus move the 
feed screw. The amount of rotation of the feed screw will 
depend upon the size of the star and how far the circle de- 
scribed by the pin, C, intersects the circle described by the 
extreme points of the star wings. Thus the circles denoted 
by D E show the path of the pin, C ; the circle, F HJ the 
path of the star points, and the distance from F to G the 
amount which one intersects the other. It follows that at 
each revolution of C an arm or wing of the star will be 
carried from the point G to point F, which, in this case, is 
a sixth of a revolution. If more feed is required, we may 
move the pin, C, so that it may describe a smaller circle 
than D E, and cause it to intersect F H to a greater extent, 
in which case it will move the star through a greater por- 
tion of its revolution, striking every other wing and doub- 
ling the amount of feed. 

It will be observed that the points F and G are both below 
the horizontal level of the slide rest feed screw, and there- 
fore that the sliding motion of the pin, C, upon the face of 
the star wings will be from the center towards the points. 
This is better, because the motion is easier and involves less 
friction than would be the case if the pin contact first ap- 
proached and then receded from the center, a remark which 
applies equally to all forms of gearing, for a star feed is 
only a form of gearing in which the star represents a tooth. 



wheel, and the pin a tooth in a wheel or a rack according to 
whether its line of motion is a circle or a straight line. 

It is obvious that in designing a star feed, the pitch of the 
feed screw is of primary importance. Suppose, for example, 
that the pitch of a slide rest feed screw is 4 to an inch, and 
we require to feed the tool an inch to every 24 lathe revolu- 
tions; then the star must have 6 wings, because each revo- 
lution of the screw will move the rest ^ inch, while each 
revolution of the pin, C, will move the star ^ of a revolution, 
and 4x6 = 24. To obtain a very coarse feed the star attach- 
ment would require to have two multiplying cogs placed be- 
tween it and the feed screw, the smaller of the cogs being 
placed upon the feed screw. 
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Oiling Wlieat. 

The perverse ingenuity of mankind is, unfortunately, 
nearly quite as prominent a phenomenon in human history 
as that higher kind of ingenuity which, like mercy, blesseth 
both its possessor and its object. Ccrn and oil are admira- 
ble commodities, and in some parts of the world the latter 
enters quite as largely into human dietetics as the former. 
In our own country, however, except in combination with 
salad, and only then in a very modified degree, a strong pre- 
judice exists, as a rule, with respect to oleaginous food, and 
an item of news which reaches us through the highly respect- 
able channel of Messrs. Lange & Co. , of Altona, is calcu- 
lated to produce a somewhat disagreeable sensation in the 
average stomach. It is stated by those gentlemen, in the col- 
umns of a Hamburg paper, that for some time past a practice 
of manipulating wheat with oil has been adopted in that 
part of the world, for the double purpose of improving its 
appearance and increasing its specific gravity, upon which 
the sale value of the article in a great measure depends. 
Wheat, which in its natural condition would weigh 133 
Dutch pounds, or about 75 kilos, per hectoliter, gains by the 
process of oiling about 6 Dutch pounds, or nearly 3 kilos, 
per hectoliter, and is thus made to appear from 10 to 13 per 
cent more than it really is. The money gain to the dishon- 
est seller is 30s. to 25s. per ton, with an outlay for rape oil of 
about fourpence. The apparent increase in the specific 
gravity is caused by the smoothness imparted to the wheat 
by the oil, which makes a considerable number of "corns" 
go to the same bulk. The evil results, in addition to the 
direct money loss inflicted on the buyer, are, that thorough 
milling is impossible, and that the flour produced from the 
oiled wheat will never bake properly. The abominable 
practice is not confined to wheat alone, but has become com- 
mon with almost all foreign seeds which are sold by specific 
gravity value, but in no other instance are the consequent 
evils so serious as that of wheat. Two tests are given, by 
which, it is said, this novel form of seed adulteration may 
be readily detected by the miller. One is to put the sus- 
pected wheat in a perfectly clean vessel, and shake through 
it a small quantity of turmeric powder. If the wheat is 
oiled the powder will adhere to the grains, especially about 
the beard and crease, while on unoiled wheat, even if it be 
damp, not a speck of the powder will be visible. The sec- 
ond method is to fill a clean glass with clean water, and then 
shake a little crystallized camphor dust on the surface of the 
water. The small particles of camphor will gradually melt, 
and while doing so a continuous lively rotary motion is 
caused. Now throw a few corns of the suspected grain in 
the water. If it has been oiled the rotary motion of the 
camphor will at once cease, and the latter will float motion- 
less on the surface of the water. If the grain is unoiled the 
rotary motion of the camphor will continue as before. — The 

Miller. 
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Warning to American \l^orkmen. 

The United States Consul at Buenos Ayres, in a recent re- 
port, states: "I have been in receipt of frequent letters 
since I have been here, asking in regard to the conditions 
and prospects of labor in this country. I would not advise 
anybody to come here with a view to bettering his condi- 
tion. They cannot expect to find employment of any kind. 
Every variety of manual and mechanical labor is suffering 
with the general depression of business, and establishments 
requiring skilled labor are reducing rather than increas- 
ing the number of their employes. If persons will come 
here in search of work, they should bring sufficient money 
v/ith them to pay their return expenses. Every few days 
the consulate is visited by distressed Americans, who, hav- 
ing been induced to come out here, have been sadly dis- 
appointed upon their arrival to find no opportunity to earn 
a livelihood; thus, finding themselves without means either 
to live here or return home, they become objects of charity." 

It would appear from the tenor of this, as well as from 
other similar communications from our consuls in different 
parts of the world, that our country is not the only ene suf- 
fering from hard times, and that it is very little use for an 
American workingman to leave his country in the hopes of 
bettering his condition. 



Rectification of Benzine. 

In the examination of the prod nets obtained in rectifica- 
tion of the benzine of gas manufactories, M. Vincent has 
found quite a number of interesting substances. Sulphide 
of carbon is very abundant. Ordinary alcohol is present 
also in notable quantity, and M. Vincent characterizes it by 
the preparation of sulphovinate of baryta, iodide of ethyl, 
and bromide of ethyl. Lastly, there is a considerable quan- 
tity of cyanides of methyl, the extraction of which, he thinks, 
might be made industrially profitable. 
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THE ECLIPSE STEAM ENGINE. 

We illustrate herewith the well known " Eclipse " steam 
engine, as mounted on sills or skids, adapted for running 
saw mills, flouring mills, cotton gins, hoisting machines, 
ore washers, small steamboats, and for many other purposes, 
where economy of space and fuel is an object, and where a 
semi-portable steam engine can be used. These engines, 
since illustrated in the Sciektific American of February 
17, 1877, have been very much improved, making them, we 
are informed, still more durable, economical, and simple in 
construction. By the use of special tools and machinery, 
adapted to this class of work, these engines can now be con- 
structed in large numbers. 
Accuracy and uniformity in 
workmanship are thus se- 
cured, and any part may be 
quickly and cheaply re- 
placed. We are also informed 
that although these engines 
have been in the market less 
than five years, about 500 of 
them have already been sold, 
in all parts of the United 
States and in the East and 
West India Islands. 

Pig. 3 shows the Eclipse 
semi-portable steam engine, 
which is of the horizontal 
style. The frame or bed 
comprises the one cylinder 
head, guides for cross head, 
and the two bearings for 
crank shaft, all in one solid 
casting, thereby making it 
impossible for the important 
working parts of the engine 
to get out of line. 

The shape of this bed is 
the half of a hollow cylinder, 
except a small portion of one 
end, which is an entire hollow 
cylinder, with its one end 

closed by the formation of a flange or cylinder head, to 
which are bolted the cylinder and steam chest, which is also 
one solid casting. All the exposed parts of the cylinder are 
jacketed to prevent loss of heat by radiation. By this plan 
of constructing the bed plate the working strain is directly 
through the center of cylinder and pillow blocks, thereby 
making a very strong engine with the least amount of ma- 
terial. By this arrangement no strain from the working of 
the engine is thrown on the boiler; neither are there strains 
of any kind thrown on the boiler from unequal expansion, 
as there is an expansion joint between the engine and boil- 
er. By making the bed plate as described, which is trough- 
shaped under the working 
parts, all the drippings from 
the stuffing boxes, bearings, 
etc. , are kept from the boiler, 
thereby making it much 
easier to keep the boiler and 
engine clean. 

The crank shaft is double, 
and is made of the best forged 
wrought iron, without weld 
or seam, and is balanced by 
means of cast iron counter- 
weights, so that the engine 
may be run at a high rate of 
speed without injury to any 
of its parts. The connecting 
rod is of the best forged 
wrought iron, and fitted with 
boxes made of the best cop- 
per and tin, and provided 
with all necessary arrange- 
ments for taking up all lost 
motion. 

The crank shaft bearings 
are very large and long, and 
are lined with best quality of 
anti-friction metal, and pro- 
vided with side brasses for 
taking up all lost motion. 

The piston and valve rods 
are made of steel, and the pis- 
ton has an improved self- 
adjusting metallic packing, 
which requires no adjusting 
until worn out. 

The heater is formed by a 
separate cast iron pipe bolted 

near its one end to the steam cylinder, and supported at the 
other end by a bracket over the bed plate. The water pipe 
passes several times through this heater, and is of sufficient 
length to heat the water nearly to the boiling point before it 
enters the boiler. These engines are provided with all the 
necessary valves, cocks, etc., to make a complete outfit. The 
pump is so arranged that either of the valves can be removed 
and examined and repaired while the engine is in operation, 
and without disturbing the pipe connections. 

The boiler is of the locomotive pattern, with the water 
space extending entirely around the bottom, forming a mud 
drum. The boiler front is made of cast iron in sections, and 



so arranged that the draught in passing to the furnace passes 
over the inside lining of the front, thereby keeping it cool 
and less liable to crack or burn out. This engine can very 
easily be dismounted from the boiler and used as a stationary 
engine, as shown in Pig. 1, which shows the engine on sep- 
arate foundations. As will be seen no expensive foundations 
or separate wall are needed for carrying the end of the crank 
shaft, as both ends are supported on the bed plate, which 
makes it impossible to get out of line, no matter how poor 
the foundations may be or in what position the engine may 
be placed. By having all the parts combined ais shown, they 
are more easily and quickly set up and operated. Ten sizes 




Fig. l.-THE ECLIPSE STATIONARY ENGINE. 

of these engines are manufactured, either as agricultural en- 
gines mounted on wheels for farm or plantation use, or 
mounted on sills or skids, and for stationary purposes, as 
may be wanted. 

For further particulars of the Eclipse steam engines, and 
for illustrated and descriptive catalogues of stationary en- 
gines, boilers, and other machinery, address Prick & Co., 
Waynesboro, Franklin county. Pa. 



Oxalic Acid and Epsom Salts. 

Some fatal cases have occurred caused by the great resem- 
blance between these salts. They may, however, be readily 




Hoiv some mysterious Roller Explosions may Occur. 

Every few months the community is shocked by a terrible 
boiler explosion, by means of which a large amount of val- 
uable property and many human lives are sacrificed. We 
scarcely remember any investigation which resulted in bring- 
ing the blame clearly home to any one in particular. Prom 
the mystery usually thrown around these holocausts we have 
had numerous theories as to some inexplicable means by 
which the water is said to become decomposed, or the steam 
turn to gas, etc. There never was proved to have been a 
totally incompetent engineer at the bottom of the matter; 
and we suppose that if at any time during the past three 

months the steam boiler at 
the armory of the Four- 
teenth Regiment in Kings 
county had exploded, the 
gaseous or some other 
equally mysterious theory 
would have been assigned 
as the cause. It almost 
makes one shudder to read 
the following, which we 
take from the New York 
Herald of March 19 : 

" At a meeting of the 
Military Committee of the 
Kings County (Long Is- 
land) Board of Supervisors 
yesterday, James McLeer, 
Colonel of the Fourteenth 
Regiment, stated that he 
had employed Charles E. 
Palmer to take charge of 
the boilers at the armory 
of the regiment because 
William McClosky, ap- 
pointed by the Board in 
January last to attend to 
them, had asked where the 
safety valve was, and when 
told that it was in the ash 
pan he liad looked there 
for it. Colonel Briggs, of the Thirteenth Regiment, said 
that a Mr. Shepherd had been employed as engineer in his 
regiment's armory in place of Thomas Coyne, who was ap- 
pointed by the Board of Supervisors, the latter having been 
found incompetent." 

It is a matter of congratulation that engineers who look in 
ash pans for the boiler safety valves are scarce. It is sin- 
cerely to be hoped that the examiners who gave such an en- 
gineer (?) a certificate of competency forgot to question him 
upon either the location or use of the safety valve, otherwise 
some others of their licensees may very soon have to look for 
their boiler safety valves in the East River or upon a neigh- 
boring farm, or whithersoever 
the exploding steam may 
happen to send them or their 
fragments. 



Fig. 2.-THE ECLIPSE SEMI-PORTABLE ENGINE, 

distinguished from each other. The most simple test is by 
taste, oxalic acid being extremely sour, while Epsom salts is 
very bitter. Again; Oxalic acid mixed with carbonate of soda 
or of potash eflfervesces, and the liquid becomes transparent. 
On the other hand, Epsom salts thus treated turns the liquid 
milky and deposits a white precipitate. 

^ I » ) » 

Letters from our correspondents in various parts of the 
country show that a large number of small boats, propelled 
by steam, and built after the plans and suggestions given in 
the Sciektific American Supplement, will be tried this 
summer. 



Netr Inventions. 

A device for Reefing Jibs, 
intended to obviate the neces- 
sity of going out on the bow- 
sprit to furl the bonnet, has 
been patented by Mr. Ed- 
ward Rowell, 2d. It consists 
in an arrangement of eyelets 
in the foot of the jib, and 
bull's-eyes attached to the up- 
per edge of the bonnet, which 
are fitted to the jib eyelets and 
secured by a lace line which 
runs through all the bull's- 
eyes. The lacing is provided 
with a metallic end piece, 
fitted to a tack lock which is 
connected with the bolt rope 
and the bonnet. 

An improved Ventilator has 
been patented by Messrs. I. 
W. Canfield, Jr., and C. H. 
Demarest, of Nyack, N. Y. 
A globular shell is carried 
upon guide arms at the top of 
the chimney or pipe, and it 
is extended rearwardly into a 
pipe through which the wind 
passes. At the mouth toward 
the wind a flaring conical 
pipe is inserted, the rear end 
of which passes the orifice of 
the chimney and enters into the exit pipe mentioned. A vane 
regulates the direction of the apparatus. 

Mr. C. J. Smith, of Norfolk, Va., has invented a Safety 
Stove, for use in railroad cars, etc., which he claims is prac- 
tically indestructible, and may be inverted and rolled about 
without permitting the fire to escape. In addition to de- 
vices for securely closing the doors, flues, and other open- 
ings, the special feature is the addition of an annular air 
chamber at the bottom of the stove, formed between the 
stove cylinder and a surrounding casting, both of which are 
perforated, the object being to prevent burning of the 
floor. 



© 1878 SCIENTIFIC AMERICAN, INC 



April 6, 1878.] 



M^ntxiu %mmtm. 



215 



UIGBATOSY BUTTESFLIES. 

BT PROFESSOR C. V. RILEY. 

Many quadrupeds that multiply rapidly acquire the mi- 
gratory propensity. This is especially true of rats and lem- 
mings, of the migrations of vast numbers of which numer- 
ous interesting accounts are recorded. Many insects nor- 
mally non-migratory also exceptionally congregate and mi- 
grate in vast swarms, and this is especially 
the case with butterflies, flights of which, 
and particularly of the yellows {caUidryaa and 
colias) and the whites (pieris), have been re- 
ported from equatorial and South America, 
and from different parts of Europe. Vast 
flocks have also been observed at sea. The 
newspapers in the Southwest and the Signal 
officers were constantly reporting the passage 
over Iowa, Kansas, Missouri, and Texas of 
swarms of butterflies during the months of 
September and October last. These consisted, 
in every case where determinations were 
made, of the archippus butterfly {Danais ar- 
chippus), herewith illustrated. This is the 
principal species known to thus migrate in 
North America. In an account of the swarm- 
ing of this butterfly, published in 1870 (3d 
Mo. Ent. Eep., p. 151), I wrote as follows: 

" It would be difficult to give any satisfac- 
tory reason for this assembling together of 

such immense swarms of butterflies There 

are two significant facts connected with them, from 
which some corollary might be deduced, namely, that only 
those species which have a very extended range are known 
to form such flocks, and that they always travel, under these 
conditions, in a southerly or southwesterly direction. Mr. 
Bates ('Naturalists on the River Amazon,' vol. i., p. 249) 
gives an interesting account of the uninterrupted procession 
of butterflies-belonging to the genus Callidryas, which passed 
from morning till night in a southerly direction across the 
Amazon, and as far 
as he could ascertain 
these migratory hordes 
were composed entire- 
ly of males. As I have 
abundantly proved, by 
examination of speci- 
mens since the above 
was written, the indi- 
viduals composing the 
swarms of our archip- 
pus butterfly comprise 
both sexes; if anything, 
the females prevail. 
No satisfactory expla- 
nation of these swarms 
has been given, bat I 
think they are for the 
most part due to an 
instinctive tendency to 
reach a warmer coun- 
try in which to hiber- 
nate, and to a failure 
of food in the country 
where they developed. 
The flights almost al- 
ways occur in autumn, 
when the milkweeds 
(Aselepias), upon which 
the larva of this but- 
terfly feeds, have per- 
ished. The instinct to 
propagate is therefore 
*t the time in abey- 
ance. The butterflies, 
Mnable to supply them- 
selves with sweets from 
flowers, are either at- 
tracted in quantities to 
trees that are covered 
with honey-secreting 
plant lice or bark lice, 
or else they must mi- 
grate southward, where 
flowers are yet bloom- 
ing. All insects ac 
quire the migrating in- 
stinct when crowded 
together through ex- 
cessive multiplication. 
The archippus butter- 
fly hibernates within 
hollow trees and in 
other sheltered situa- 
tions. Southerly tim- 
ber regions offer most 
favorable conditions 
for such hibernation. 
Under the most favor- 
able conditions a large 
majority perish. A 
small portion of the 
females survive the 
winter. Such hiber- 
nated individuals, up- 



on waking from their winter torpor, make at once for the 
prairies, where the milkweeds most abound. Faded, and 
often tattered, they may be seen flying swiftly over such 
prairies, for the wings of the species are strong and large. 
I have no doubt but that they travel thus for many hun- 
dreds of miles, keeping principally to the north, and, ere 
they perish, supplying the milkweeds here and there with 




THE ARCHIPPUS BUTTERFLY. 

eggs. A fresh brood is produced in less than a month, and 
these extend still further north, until we find the species late 
in the growing season as far up as the Saskatchewan country, 
where it can scarcely successfully hibernate, and from 
whence the butterflies instinctively migrate southward. 

"We can thus understand how there are two, three, or more 
broods in southerly regions, but only one toward British 
America. The exceptional flights noticed in the spring, and 
which, so far as recorded, take place quite early and in the 
same southerly direction, find a similar explanation. They 




A BETON fountain; PROSPECT PARK BROOKLYN. 



may be looked upon as continuations of the autumn flights. 
Hibernating in the temperate belt, they are awakened and 
aroused upon the advent of spring, to find the milkweeds not 
yet started, and they instinctively pass to more southern re- 
gions, where spring is more advanced. In short, these mi- 
grations find their readiest explanation in the instinct 
of the species to lengthen the breeding season and to ex- 
tend its range; and the prevailing winds at 
particular seasons are of a character to assist 
it. There is a southward migration late in 
the growing season in congregated masses, 
and a northward dispersion early in the sea- 
son through isolated individuals. It is a nota- 
ble fact that the two butterflies which most 
display this instinct, namely, the species in 
question and the " painted lady " {OyntJiia ear- 
dui), have the widest range of known spe- 
cies. The last is cosmopolitan, occurring in 
all four quarters of the globe ; while our ar- 
chippus, originally confined to America, 
though ranging from Canada to Bolivia, ap- 
pears to be following the milkweeds wherever 
these are, through chance or purpose, intro- 
duced. It has lately spread over some of 
the islands of the Pacific, to Queensland and 
New Guinea, and over the Azores to Europe, 
such spread necessarily indicating great pow- 
er of long-sustained flight, since the milk- 
weeds are not plants of commercial value, and it is highly 
improbable that the species has been carried in any of the 
preparatory states on ships." 

i* I » I * 

A BETON rOTINTAIN, PROSPECT PARK, BROOKLYN. 
Our engraving represents the Plaza Fountain in Prospect 
Park, Brooklyn, one of the most tasteful and beautiful orna- 
ments in that pleasure ground. It is fed with water from the 
city water works, which are supplied from a chain of ponds 
some nineteen miles from the city, and extending from Jamai- 
ca east to Hempstead 
Plains. From these 
sources the water is 
brought in a brick- 
covered conduit to 
Ridgewood reservoir, 
into which it is forced 
by three powerful en- 
gines. This reservoir 
has a capacity for about 
160,000,000 gallons, 
and is located at an 
elevation of 170 feet 
above the East River. 
Besides this. Mount 
Prospect Reservoir has 
a capacity for 20,000,- 
000 gallons, with an 
elevation of 28 feet 
above that of Ridge- 
wood. From these two 
reservoirs the water is 
distributed throughout 
the city through about 
277 miles of pipe. To 
secure a supply in case 
of drought, a storage 
reservoir, having a ca- 
pacity for 1,055,000,- 
000 gallons, is in pro- 
cess of construction. 
The daily consumption 
of water in the city is 
about 30,000,000 gal- 
lons. 

The fountain we il- 
lustrate is especially 
remarkable both for its 
design and for the ma- 
terial in which the 
same is carried out. In 
the center of the basin 
is a grand dome 113 
feet in circumference. 
The base is a series of 
Gothic arches, up the 
sides of which are de- 
fined beautifully trail- 
ing vine leaves. From 
a ring of smaller cir- 
cumference issue innu- 
merable jets, so as to 
form one sheet of wa- 
ter, which falls into the 
basin, leaping over the 
arches. The space be- 
neath the dome is illu- 
minated at night, pro- 
ducing an exceedingly 
beautiful effect, as the 
light is reflected on the 
water. From the sum- 
mit of the structure a 
single strong jet rises 
perpendicularly in the 
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air. The entire stonework of the fountain is made of beton- 
coignet, an agglomerate of sand, hydraulic lime, and hydrau- 
lic cement in suitable proportions. These elements are 
ground and mixed by machinery until they reach a plastic 
state. ■ The moulds are then filled by a peculiar process 
which entirely excludes the air, and are immediately re- 
moved. The stone within a few days is ready for transpor- 
tation, and continues to increase in density. It is impervi- 
ous to water, is not afEected by frost, and will withstand a 
crushing pressure of about 4 tons to the square inch. Struc- 
tures composed of it are lighter than those of natural stone, 
while the strength is equal, if not in many instances greater. 
A cubic foot of beton-coignet weighs about 146 pounds. 
The fountain was built by the New York Stone Contracting 
Company, at their factory in Brooklyn. 

In the Scientific American Supplement (current issue) 
we present a large number of applications of this very valu- 
able material, which are remarkable as indicating the wide 
range of purposes to which it may be devoted, and also its 
special utility in particular cases where any other substitute 
could hardly accomplish the desired end. Of especial inter- 
est is the employment of the beton in strengthening the foun- 
dations of bridge piers, it being thus used in the case of the 
Portage viaduct on the Erie Railroad. On the same road a 
weak culvert has been lined with the agglomerate, and thus 
as strongly supported as if upheld by solid stone. Similarly, 
in the tunnel under Bergen Hill, N. J., a part of the rock 
which could not be retained by brick or other arching is lined 
with beton. This application of the material bids fair to be 
of great engineering importance, and the above examples, 
which are fully illustrated in the Supplement, may be com-' 
mended to the careful attention of all engineers. Among the 
other utilizations of the beton which we describe and illus- 
trate, are its employment for ornamental architectural work, 
to which it is admirably suited, audits substitution for stone 
as a building material. 

■# I ■ I » — 

Remarkable Voyages In a lilfe-FreserTlns Suit. 

Captain Paul Boyton, who a couple of years ago made 
himself and the Merriman life-preserving suit famous by 
successfully floating across the British Channel, has recently 
accomplished another feat which puts all previous achieve- 
ments in the same line far in the shade. Beginning at 
Toledo, Spain, he undertook the navigation of the river 
Tagus to its mouth at Lisbon. The distance traversed was 
600 miles, and the voyage occupied eighteen days. Captain 
Boyton's account of his journey is not calculated to render 
any one desirous of repeating the experiment. In some 
places the river became a torrent, dashing among sharp 
rocks at the rate of a dozen or two miles an hour; for miles 
it ran between precipices, and in a country seemingly desti- 
tute of human habitations. The swimmer " never knew 
but that the next angle in a caiion would land me in . a 
whirlpool or over a precipice." During the voyage 103 
waterfalls and rapids were passed, one cataract being fully 
fifty feet in height. 

From Lisbon Captain Boyton went to Gibraltar, and 
there on the 31st of March swam across the straits to the 
African shore, direct distance 30 miles. The passage took 
seventeen hours, and the swimmer was swept far out of his 
course by the strong spring tides. The trial is regarded ae 
one of the severest to which he has yet been subjected. 



Cinders In tbe Eye. 
Persons traveling much by railway are subject to contin- 
ual annoyance from the flying cinders. On getting into the 
eyes they are not only painful for the moment, but are often 
the cause of long suffering that ends in a total loss of sight. 
A very simple and effective cure is within the reach of every 
one, and would prevent much suffering and expense were it 
more generally known. It is simply one or two grains of 
ilax seed. It is said they may be placed in the eye without 
injury or pain to that delicate organ, and shortly they begin 
to swell and dissolve a glutinous substance that covers the 
ball of the eye, enveloping any foreign substance that may 
be in it. The irritation or cutting of the membrane is thus 
prevented, and the annoyance may soon be washed out. A 
dozen of these grains stowed away in the vest pocket may 
prove, in an emergency, worth their number in gold. 

The foregoing remedy, from the Mining and /Scientific 
Press, appears to be based on the homeopathic principle, 
"Like cures like." Whether the sticking of flaxseeds into 
an inflamed eye is likely to prove beneficial is questionable. 
Better pull out the cinder with a looped horse hair. 

■» < > > ^ 

CloTe Cleaner. 

Castile soap, white 3 troy ounces. 

Javelle water 3 fluid " 

Water 3 " 

Water of ammonia 1 drachm. 

Dissolve the soap by the aid of heat in the water, and when 
nearly cold add the Javelle water and the water of ammonia. 
The preparation should form a paste, to be rubbed on the 
soiled part of the glove with a piece of flannel. 



Xhe Effect or Drink. 

A country attorney writes to the London Times to say 
that an old woman has just died at Ashcott, Somersetshire, 
aged 104 years and 8 months, who for the last 40 years was 
found in gin by one of his clients, at an aggregate expense 
of more than |1,000. It was given her to add to her com- 
forts, under the supervision of the squire, who testifies to 
its beneficial effect. The Times observes that if the gin 
was injurious it must have been "a very slow poison." 



[For the Scientific American.] 

PLANT HIND, 
n. 

self-protection by plants. 
Conspicuous among well ascertained facts of plant life 
are those which relate to construction and voluntary move- 
ment. There is an analogy which would seem to associate 
plants with animals in the vegetable contrivance of the cy- 
pripedium (see illustration), from South America, apparently 
to prevent the humming bird from devouring its honey. An 
American spider, called by Linnteus Aranea aiiicularia, and 
by M. Lonvillers de Voincy phalange, has a convex orbicular 
thorax, with the •center transversely excavated. It catches 
small birds as well as insects, and has the venomous bite of 
a serpent. The body is described as being the size of a 
pigeon's egg, with a hollow on its back like a navel, and it 
is said to catch the humming bird in its strong nets. 




CYPRIPEDIUM. 
Side by side with this terrible spider we find, in South 
America, the eypripedium, of large size and bright colors, 
having a globular nectary of a fleshy color and the size of a 
pigeon's egg, with an incision or depression on its upper 
part. Attached to this globular nectary are divergent, slen- 
der petals, not unlike the legs of the spider. This curious 
similitude to the great spider seems to be designed as a 
protection from the humming bird, who would plunder its 
nutritious honey and thus arrest its existence. 

Near Matlock, in Derbyshire, we find the Flyophorus, a 
flower so much resembling the small wall bee that it might 
be easily mistaken for it at a short distance. This resem- 
blance lies in the nectary, and thus it may escape premature 
rifling. The importance of the nectary in the economy of 
vegetation is well known, supplying food to the vegetable 
males and females until they have propagated their species 
and are ready to die. It may be questioned. How fare the 
plants which are not thus protected from the depredations 
of the animal kingdom? In reply, botanists suggest that 

they either acquire 
_means of defense, 
or make more 
honey than is abso- 
lutely necessary for 
their own welfare. 
These resemblances 
and protections are 
to be found in all 
quarters of the 
globe. In Java 
there is a parasite 
plant, EpideTidrum 
flos aeris, with flow- 
ers resembling spi- 
ders. Bees and but- 
terflies are supposed 
to be thus deterred 
from plundering the 
nectaries. The com- 
mon nettle has a 
bag at its base, and 
a perforation near 
its point exactly 
like the stings of 
wasps and the teeth 
of adders. 

In the columbine 
(Aquilegia) the nec- 
tary is imagined to 
be like the neck and 
body of a bird, and 
the two petals stand- 
ing upon each side 
to represent wings, 
whence its name (columba, " dove "), as though resembling a 
nest of young pigeons fluttering while their parent feeds 
them. 




APOCYNUM ANDEOS^MIPOLIUM. 
(Dog's Bane.) 



The word coccux, in Greek, signifies both a young fig and 
a cuckoo, which is supposed to have arisen from the coinci- 
dence of their appearance in Greece. A similar coincidence 
between the blooming of the rose and the birth of the night- 
ingale in Persia, the wood anemone and the swallows in 
Sweden, and the marsh marigold, Caltha, when the cuckoo 
sings, was observed by Linnaeus. 

In the Persian iris, the end of the lower petal is purple, 
with white edges and orange streaks, creeping, as it were, 
into the mouth of the flower, like an insect, by which de- 
ception it probably prevents a similar insect from plunder 
ing it of its honey. 

When a fly inserts its proboscis between the anthers of the 
Apocynum androsmmifolium, one kind of dog's bane (see il- 
lustration), to reach the honey, they converge more closely 
and with such violence as to detain the fly, which is general- 
ly caught by a trunk or proboscis, sometimes by the trunk 
and a leg. The flowers of this plant are not known to sleep, 
at least they remain open at night, and the flies sometimes 
escape. 

There is another plant, Medieago polymorpTia, which may 
be said to assume at will a great variety of shapes, as the 
seed vessels resemble sometimes snail horns, at other times 
caterpillars, with or without long hairs upon them, by which 
means it is probable they sometimes elude the depredations 
of the insects they resemble. Salicornia also assumes an 
animal similitude. The seeds of Calendula (marigold) bend 
up like a hairy caterpillar, with their prickles bristling out- 
ward, and may thus deter some birds or insects from prey- 
ing on them. 

Not the form alone, but also coloring matter appears to be 
bestowed upon plants as a defense against depredations from 
the animal kingdom, being often either nauseous or delete- 
rious, and not apparently essential to the life or growth of 
the plant. The glands of the vegetable are believed to 
separate from their blood, not only mucilage, starch, or sugar 
for the support of their seeds, bulbs, and buds, but also bit- 
ter, acrid, or narcotic juices as a defense from insects and 
larger animals ; but as yet some of the finest vessels of plants 
have not been exhibited to the inspection of our micro- 
scopes, and we do not presume to extend this article into the 
domain of conjecture, but propose to group together at dif- 
ferent times only well known and interesting facts relative 
to the structure, lives, and habits of those singular crea- 
tions, which are, we believe, unjustly and incorrectly classed 
as belonging to an inanimate rather than an animated sphere 
of being. As yet, the anatomy of plants has not been gen- 
erally recognized as correspondent to that of the animal 
economy, but with the aid of our improved microscopes 
and summer science schools, the day is close upon lis when 
our dearly loved vegetable kingdom will be placed where it 
rightfully belongs, namely, in the unbroken analogy which 
entitles it to be recognized as differing only in degree, not 
in kind — no longer below, but on an equality with, the ani- 
mal kingdom. E. C. K. 
^ < 1 1 »i 

THE FIBST SHAD. 

The first shad of the season was taken in the North River 
off Weehawken, March 13, an uncommonly early appearance. 
Formerly the first shad was expected about St. Patrick's 
Day; but of late years its arrival has been delayed until the 
30th or 35th of the month. A large catch is expected this 
season, as nearly 5,000,000' young fry were turned loose in 
the river in 1874 by the superintendent of the North River 
shad-hatching establishment, and now they are of age to 
return. During the past five years the yearly product of 
the Hudson has averaged about 130,000; the average price 
has been about twenty-five cents each at wholesale. The 
season is at its height in April, and lasts three months. The 
arrival of shad at the mouths of Southern rivers is much 
earlier. At St. John's river, Florida, the run begins early 
in December; the fish are small and of inferior flavor. 
About a month later shad make their appearance in the 
Ogeechee river, Georgia. They are larger, fatter, and of 
better flavor, and are known as Savannah shad. The best 
of the Southern shad come from the Neuse river. North 
Carolina, where they appear in the latter part of February. 
"Virginia shad, from the James and the Potomac, begin to be 
taken early in March. The James river shad are held in 
high favor in our markets. The Potomac shad are inferior 
both in size and quality. The shad of the Delaware are sold 
chiefly in Philadelphia and other Pennsylvanian cities, where 
they are highly esteemed. They are excelled by the shad of 
the Hudson, and these in turn by those of the Connecticut. 
Further north and east the shad are few in number and of 
decreasing excellence. The catch in the Connecticut river 
begins about the first of April, and the fish excel all others 
in size and quality. 

The United States Fish Commission have taken steps to 
secure fuller and more accurate statistics of the proceeds of 
our river fisheries than have been had heretofore. 



Deatb of Patent OflSce Bxamlners. 

Two members of the Examining Corps of the Patent 
Oflice, Professor-Brainard and Dr. Mercer, have recently 
met with sudden deaths, the former of neuralgia of the heart 
and the latter of apoplexy. Professor Brainard was one of 
the oldest examiners in the oflice, and was well known out- 
side of his connection with the examining corps, having 
much knowledge of many other branches of science not con- 
nected with his ofiicial duties. He formerly had charge of 
the class of agriculture. Dr. Mercer was a first assistant ex- 
aminer, who had been in the office for about eleven years. 
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NOTES or PATENT OPFICE DECISIONS. 

In Daniels vs. Chesterman, the Commissioner of Patents 
decides that a disclaimer contained in an original patent may 
be omitted upon reissue, notwithstanding it was entered to 
avoid a threatened interference, it being clearly established 
that the admission which it makes is an inadvertence. 

In the appeal from the decision of the Principal Exam- 
iner, in the matter of the application of Elbers for the reissue 
of letters patent for " process of treating mineral wool," 
the position of the Examiner Is sustained. The essential 
subject matter of the invention, as set forth in the original 
patent, was in the treatment of mineral wool with bitumi- 
nous, resinous, or gumming substances, in such manner that 
the fibers of the wool would be coated with those substances, 
or with the carbonized residue derivable therefrom, render- 
ing the wool waterproof, and preventing the decomposing 
and disintegrating action of atmospheric gases, particularly 
carbonic acid gas. This idea of coating the fiber ran 
through the whole specification, entirely irrespective of the 
fact as to whether the fiberwas to be used in a loose or 
compact state, or whether It was to be sized or remain un- 
sized. 

The Principal Examiner objected to so much of the case as 
referred to the sizing of the sheets, holding it to be an en- 
tirely independent process. Upon this point the Acting 
Commissioner disagrees with the Examiner, holding that 
the sizing of the fiber stands on the same level as the sizing 
of paper. Thus it is apparent that if an inventor had de- 
vised a new process of paper making, the Patent Ofllce 
would not require him to confine his specification to the 
method of making unsized paper, since it is evident that for 
some purposes a sized paper would be desirable, and that it 
could be prepared without the slightest departure from the 
underlying principles of the invention, and by the ordinary 
exercise of the well known principles of the art. The same 
reasoning should apply to the sizing of the fiber. 

The Examiner further objected to the description of the 
amended specification as insufficient, because it set forth the 
general theory of a process invention, but failed to disclose 
some one method of carrying it into effect. He further ob- 
jected that the claim was not tangible or well defined, be- 
cause from the claim it was uncertain whether the mineral 
V. ool or the bituminous substances were to be " in a vapor- 
ized condition." The position of the Examiner upon both 
of these last points is sustained and approved by the Acting 
Commissioner, who holds that a specification abounding in 
generalities, with not a single hint as to the preferable way 
of carrying the invention into effect, but simply stating the j 
purposes to be attained and the general manner of their ac- { 
complishment, will not suflice; but that the applicant 
must furnish a description that will tell hoti the inven- 
tion is practiced, as distinguished from its general theory, 
and must accompany it with a clear and tangible form of 
claim. 

In an Interference case between the application of J. J. 
Greenough for a reissue of his patent for a circular loom, 
dated November 21, 1865, the patent of Thomas Nelson, De- 
cember 16, 1856, and the patent of Walton & Naudain, No- 
vember 1, 1864, upon an appeal by Nelson from the decision 
of the board who had awarded priority to Greenough, it ap- 
peared that eleven years after the grant of Greenough's pat- 
ent he filed an application for a reissue, embracing for the 
first time the broad claim, " in a loom for weaving circular 
fabrics, the combination with the shedding mechanism of 
two or more shuttles in a circular race for weaving at the 
same time, and mechanism for driving the said shuttles 
along the race." This claim was not made until twenty 
years after the combination referred to had been shown in 
the patent granted to Nelson. Thus far the interference has 
been held to be substantially between Greenough and Nel- 
son, as "Walton & Naudain did not take any testimony. The 
patent of Walton & Naudain, however, was granted in 1864, 
their application filed in October, 1862, and Nelson's inven- 
tion was put into practical use as far back as 1857. The 
testimony in behalf of Greenough shows that he conceived 
the application as early as 1838, that he described it to others 
in 1840 or 1841, and continued to talk about it until 1803, 
when he completed full drawings and a model preparatory 
to filing his application. He did not then make the broad 
claim, and there is no positive proof that his machine, as 
described and claimed, has ever been put into practical use, 
or ever went beyond the experimental condition. The Com- 
missioner therefore decided that, at the time of filing his ap- 
plication in 1865, Greenough had notice of patents pre- 
viously granted to others embracing the point now in dis- 
pute and made no claim ; that he has not overcome the prima 
facie case made in behalf of Walton & Naudain by showing 
practical operation of the invention before the grant of their 
patent; that his long delay in not making application for 
this claim, and failure to put the same into practical opera- 
tive shape till after other patents containing the same devices 
had been granted and expired, are not satisfactorily accounted 
for; and in view of these facts, has not shown that he is en- 
titled to protection for the broad matter now in dispute. 
The decision of the board in favor of Greenough was there- 
fore reversed. 

■ — — * < « > * 

li^gypt and the Nile. 

Egypt depends on the Nile for its water and virgin soil. 
If the country does not get its annual gift from the river 
the crops fail. Modern enterprise has made itself felt in 
that sluggish land, and by canals and steam pumps is doing 
much to improve it. 



FLATINTTU-TIFFED SETTINGS FOB DIAMONDS, 

Any one who has ever noticed the difference between the 
modern style of setting diamonds and that in vogue fifty 
years ago, cannot fail to have remarked that the present 
mode of setting rather tends to obscure the gem, and that 
although the latter is set high and is not closely encompassed 
as used to be the case, still the old manner of holding the 
stone apparently exhibits it in greater brilliancy. The rea- 
son is that formerly silver alone was used for settings, while 
now gold is employed, and that the whiter metal harmonizes 
with or rather is not noticed beside the luster of the stone, 
while the yellow metal, especially if it becomes dull by wear, 
is palpably apparent wherever it comes in immediate con- 
tact with or partially incloses the jewel. Silver, however, 
blackens and is not fit for fine jewelry, and hence has fallen 
greatly out of use, and as a substitute for it platinum has 
been used. This metal, however, has a coarse appearance 
I when employed for the delicate claws which grasp a soli- 
taire, but it is strong and durable, and, besides, it possesses 
the necessary white color. 





PLATINUM-TIPPED DIAMOND SETTING. 

An ingenious device, allowing both platinum and gold to 
be used in diamond settings, has recently been introduced 
by Messrs. Ripley, Howland & Co., of 35 Maiden Lane, this 
city, and the manner in which the metals are ingeniously 
combined will be readily understood from our engravings, 
which are all enlarged views. Fig. 1 represents one of the 
claws which hold the stone. These are of gold, except at 
the outside upper portion, where a piece of platinum. A, is 
inserted. The diamond is placed in the setting as shown in 
Fig. 2, and the portions bent over to grasp it are the plati- 
num ends, so that only the white points of that metal come 
in contact with the stone. These, as indicated, are scarcely 
distinguishable from the gem, are equally strong, and are 
claimed to be more durable than gold, while they do not, in 
any wise, interfere with the full brilliancy of the gem. 

For further information address the manufacturers as 
above, or at 383 Washington street, Boston, Mass. 



THE STAFFOBD SCBOLL SAW. 

In using scroll saws it is necessary to pass the end of the 
saw through the work to fasten it, and then detach it and 




THE STAPFOED SCEOLL SAW. 

take it out as each opening in the pattern is finished, how- 
ever small the aperture may be. In the present machine 
this is all obviated, through the absence of any fastening at 
the lower end of the saw blade. The latter works in slotted 
pieces both above and below the table, which is made just 
deep enough to embrace the back, leaving only the short 
section of the blade which makes the cut unsupported. 
This section is about }/^ inch longer than the thickness of 
the wood to be cut, and may be lengthened or shortened as 
desired. The blade thus held cannot bend sideways or back- 
ward, as the wood itself holds the otherwise unsupported 



part in place. It is simply necessary therefore to raise the 
saw and insert the lower end in the aperture in the wood to 
begin work at once. 

The main belt, as it is carried up from the drive wheel, 
is passed round a cone pulley, one groove of which carries 
another belt, which passes forward to the driving pulley on 
the saw frame. The shaft on which this pulley is fastened 
passes through an upright sliding bar, and at the other end 
is a crank with pitman, which connects with the saw clamp. 
The latter is reciprocated on the lower end of the sliding 
bar. The saw frame (which has the foot attached) is first 
raised from the table, so as to leave about 3^ inch space be- 
tween the foot and the wood to be sawed. It can then be 
fastened in that position by tightening a thumb nut. To in- 
sert a saw, the sliding bar is raised and the driving pulley is 
turned until the crank and pitman are at the highest point. 
After cutting off all but }{ inch of the blank at the lower 
end of the saw, the blade is passed down from the top until 
the lower end, going through the foot and even with the 
lower side, enters the guide slot. The saw is then ready for 
operation, and need not be unfastened again until it is neces- 
sary to change the blade. After drilling the required num- 
ber of holes in the pattern, the wood is placed on the table 
with one of the holes directly under the saw; the small driv- 
ing pulley is then turned with the thumb and finger until 
the point of the saw is passed down through the hole in the 
wood and into the slot in the table. The sliding bar is then 
lowered, which carries the saw still further down and suffi- 
cient to prevent the point coming out when the machine is 
in motion. When this opening is sawed out the sliding bar 
is raised and the crank turned to the highest point, and the 
saw may be adjusted in the next opening. The tilting table 
is fastened at any desired angle by means of the small wheel 
and screw underneath. There is also a cup which catches 
the sawdust and prevents it falling on the clothing of the 
operator. 

In connection with the crank and pitman is an air pump 
or blower, which removes the dust from the work. The 
drill is stationary while the saw is in motion, but it may be 
started by shifting the main belt from the pulley at the back 
to a similar one, which starts the drill and stops the saw. 

The No. 2 machine, as shown in our illustration, will 
swing 18 inches between saw and frame, has a 13 inch pol- 
ished iron tilting table, drilling attachment, with self center- 
ing steel drill clutch, blower, dust cup, double foot treadle, 
one drill, one dozen saws, pair of cutting nippers, and 
wrench. It is mounted on an iron stand with black wal- 
mit top. 

It is intended to make machines of larger sizes to be run 
by power, in which case, owing to the larger sized saws 
used, much thicker wood can be sawed. For particulars as 
to licenses, etc., address the patentee, N. Stafford, 66 Fulton 
Street, New York city. 

. < I « I » 

Ne\r Agrlcaltural Inventions. 

Mr. John Butterfield, of Woodlawn, Mo., has invented an 
improved Self Dropper for Seed Planters. The dropping 
slide, which works reciprocatingly in the bottom of the 
seed hopper, has at each end two holes, in which are pivoted 
small spouts of such a size as to hold just the amount of 
seed required for each hill. These spouts are hinged at their 
outer ends, so as to drop alternately into the holes in the 
bottom board of the hopper and discharge the seed into con- 
ductor spouts which convey it to the ground. As the slide 
moves, the spouts are alternately filled from the hopper, and 
upset and emptied of their contents. The slide is operated 
by suitable lever mechanism from the drivis wheel, and is 
moved twice at each revolution of the latter. 

Mr. J. H. Riggan, of Forestville, N. C, has made certain 
improvements in Plows, which consist in the novel con- 
struction of a sweep, to adapt it to take the place of an or- 
dinary point, and in the combination of a guard plate with 
the standard and the sweep, to prevent the seat for the mould 
board from being worn. The object is to furnish a strong 
plow, and one in which the various parts may be readily 
changed to adapt it to the various kinds of plowing required 
to be done. 

An improved Plow Clevis has been invented by Mr. D. 
A. Kennedy, of Eau Claire, Wis. It consists in a combina- 
tion, with a sleeve, of a vertical and a horizontal clevis, 
locked by an eccentric pin. By moving the pin from one 
to another of the slots in the horizontal clevis the plow may 
be adjusted to take or leave land, as may be required ; and 
by turning the eccentric pin the vertical clevis may be 
raised or lowered, and secured in place, to cause the plow 
to work deeper or shallower, as desired. 

A new Potato Digger of simple construction has been 
patented by Mr. C. O. Seamans, of Chesterton, Ind. It re- 
sembles an ordinary plow in appearance, the beam, standard, 
landside, and share being similar to corresponding parts of 
a plow, except that the share is made longer and makes a 
cut about two feet wide. An arched sifting frame of 
parallel rods follows the share, which is drawn through the 
ground at such a depth as to pass beneath the potatoes. 
The latter are caught by the sifter, separated from the earth, 
and left behind on the surface ready to be gathered. 

An improved Gate, patented by Mr. J. D. Hagaman, of 
Weston, Mich., is especially adapted to farm use, as its 
height is adjustable, so that the space between the lower 
part and the ground maybe increased or diminished to allow 
passage of small stock or to clear obstructions of snow, ice, 
etc. This is accomplished by adding pivoted longitudinal 
bars and an adjusting lever. 
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be 23^° west of Regulus and 1° 7' above that star. If the 
planet is found, its place can be easily kept, as its apparent 
motion among the stars is exceedingly slow; it is moving a 
little toward the west and slowly increasing in altitude. 

On April 1 Uranus sets about 4 A.M., and on the 30th a 
little after 3 A.M. 

Sun Spots. 

The year 1878 is that of the minimum of sun spots. The 
first group seen this year was found on March 14, and pho- 
tographs were taken on the 15th and 16th. It consisted at 
this time of eight small spots connected by the gray sur- 
rounding known as penumbra. This group must have 
passed out of sight by the 17th. 

m I » ) m 

Tbe Brain of tbe Cblmpanzee. 

We are favored by Dr. E. C. Spitzka with a more detailed 
report of the autopsy of the dead chimpanzee recently made 
at the New York Aquarium before many distinguished sur- 
geons and scientists of this city. 

Species, Troglodytes niger (chimpanzee); sex, male; age, 
about two years. All the organs greatly resemble those 
found in the human race. When the brain was removed all 
present were struck by its being almost indistinguishable 
from that of a human infant, especially at the base. The 
cerebrum was richly convoluted and overlapped the cerebel- 
lum about one third of an inch. 

It had also the same lobes, and was as rich in convolu- 
tions as the brain of a Bechuana, possessing also a well de- 
veloped island of Reil. Careful examination, however, 
showed that it had also an operculum of the occipital lobe, 
which is not found in the human subject. One of the most 
interesting features of this brain was the absence of a trape- 
zium, and the presence of the olivary bodies. 

Now, although a rudimentary olivary body exists in the 
lower mammalia, yet it causes no perceptible prominence of 
the medulla, and such a prominence is first indicated in the 
baboon. 

But in this chimpanzee it was as full and large as in the 
human race, a fact in full accord with the high development 
of the lateral lobes of the cerebellum, for the olivary bodies 
keep pace in development throughout the animal kingdom 
with the development of the cerebellar hemisphere. 

The island of Reil, whose relations to the higher faculties 
are strongly documented by the prevailing physiological 
belief that it is subservient to the faculty of speech, was also 
in this instance large and well developed. 

Dr. Spitzka, who is making observations on the brains of 

other animals, will make a special microscopical study of 

the present specimen, the result of which will be published 

later. 

i^ « > > ♦i 

Recent Elxperlments on Digestion. 

Professor Garrod, in a recent lecture on the " Protoplastic 
Theory of Life," observed: 

" It has now been for some time known, that though gas- 
tric juice will not dissolve the walls of the stomach during 
life while the blood is circulating through them, as soon as 
death occurs they are themselves the subject of the action 
of the juice. Both in post mortem examinations and in ob- 
servations on newly killed rabbits this has been clearly 
proved." Professor Garrod exhibited a suggestive apparatus 
he had devised to illustrate how the walls are preserved. 

A small furnace was made of coils of metal gas piping, 
and so arranged that a supply of water circulated through 
the tubing. In this furnace a fire was maintained at a great 
heat. 

The piping was not apparently affected. As soon as the 
water supply was cut off, however, the piping began to melt 
and soon fell away. The stoppage of the flow of water was 
intended to represent the stoppage of the circulation of the 
blood in the walls of the stomach, while the fire would illus- 
trate the action of the gastric juice. 

Some experiments of Claude Bernard were also explained, 
by which he was able to determine the function of the 
pancreas. 

The pancreatic juice acts mainly on the starchy foods, 
and also helps to change fats into materials that can per- 
meate through the walls, and so get from the alimentary 
canal into the blood system. 

The effect was illustrated by taking two moist filter papers 
containing oil. To one some pancreatic emulsion had been 
added an hour previously, and here a passage through the 
filter paper had occurred. In the other case, without any- 
thing added to the oil, nothing had passed. 

Bernard's researches on the liver appeared to suggest that 
most probably the bile is partly a secretion and partly an 
excretion, the result of the selective process of the liver on 
the blood as it passes through it. 

* < ■ > ^ 

Formula for ]TIaklng Citrate of ISagnesla. 

Jenning's carbonate of magnesia 4 ounces. 

Citric acid 8 

Oil of lemon 35 drops. 

Sugar .... 14 ounces. 

Water . q. s. 

Drop the lemon oil on 4 ounces of carbonate of magnesia, 
scrape it, and place, together with the citric acid and six parts 
of water, in a wide mouth bottle. In the course of a few 
hours the solution will be effected. Add the sugar, and dis- 
solve by frequent agitation. Filter through paper, and 
divide the clear liquid into twelve suitable bottles. Lastly, 
these bottles must be nearly filled with filtered water, and to 
each of them is added, immediately before corking, forty 
grains of chemically pure bicarbonate of soda. 



Xhe New metal "Galllum.x 

A lecture was recently delivered by Professor Odling at 
the Royal Institution on the new metal "gallium." The 
professor said that the number of kinds of matter known to 
chemists which they have not succeeded in decomposing, 
but can trace undecomposed through distinct series of com- 
binations, is 64. These have been roughly classified into 
metals, semi-metals, and non-metals, the first class being 
considerably the most numerous, and the several classes 
merging gradually into one another. The latest known of 
the non-metallic elements is bromine, which was discovered 
in 1836 by the eminent French chemist, recently deceased, 
M. Balard. Within the last 20 years, however, five new 
metallic elements have been discovered, beingat the average 
rate of one new element every four years; while some evi- 
dence of the identification also of yet a sixth new metallic 
element has recently been put on record. But the latest 
known of the fully made out new elements is gallium, which 
was first recognized by M. Lecoq de Boisbaudran in the 
autumn of the year 1875, and so named by him in honor of 
the land of its discovery, France. Like its four predecessors 
made known within the last 20 years, gallium was discov- 
ered by the process of spectrum analysis, applied in this in- 
stance in a special manner contrived by the ingenuity of M. 
de Boisbaudran himself, long eminent as a spectroscopist. 
The spectrum of gallium is characterized by two marked 
violet lines, the less refrangible of them being especially 
brilliant. Hitherto the new metal has been recognized only 
in certain varieties of zinc blende, that of Pierrefitte in the 
Pyrenees having furnished the chief portion of gallium 
hitherto obtained from any source whatever — nearly half a 
ton of this ore having been employed by M. de Boisbaudran 
to furnish the dozen grains or so of metal wherewith he has 
Jjeen able to establish the leading properties of the element. 
In its appearance gallium manifests a general resemblance 
to lead, but is not so blue tinted or quite so soft, though it 
is readily malleable, flexible, and capable of being cut with 
a knife. Like lead again, and unlike zinc, gallium is not an 
easily volatile metal. Unlike lead, however, it acquires 
only a very slight tarnish on exposure to moist air, and un- 
dergoes scarcely any calcination at a red heat. The specific 
gravity of gallium is a little under 6, that of aluminum being i 
2'6, that of zinc 7'1, and that of lead 11'4. A most remark- 
able property of gallium is its low melting point. It liquefies 
completely at 86° Fah., or below the heat of the hand; and, 
still more curiously, when once melted at this temperature, 
it may be cooled down even to the freezing point of water 
without solidifying, and may be kept unchanged in the 
liquid state for months. Indeed, in the original communica- 
tion of its discovery to the French Academy, it was de- 
scribed as a new liquid metal, similar to mercury; but on 
touching with a fragment of solid gallium a portion of the 
liquid metal in this state of so-called sur-fusion it at once 
solidifies. Unlike lead, again, gallium is a highly crystal- 
line metal, its form being that o f a square octahedron. In 
its chemical habitudes the rare element gallium shows the 
greatest analogy to the abundant element aluminum. In 
particular it forms a sort of alum not to be distinguished in 
its appearance from ordinary alum, but containing oxide of 
gallium instead of oxide of aluminum or alumina. 

But the chief interest of gallium, from a scientific point 
of view, is connected with the history of its discovery. All 
previously known elements have been discovered, so to 
speak, accidentally, and their properties have been not in 
any way foreseen, but rather met with as subjects of surprise ; 
but the blende of Pierrefitte was deliberately taken up for ex- 
amination by M. Lecoq de Boisbaudran in the expectation 
of finding a new element — an expectation to which he was 
led, in the course of his study of the spectra of known ele- 
ments, by a train of speculation of which he has not yet 
made known the details. The existence of an element hav- 
ing the characteristic properties of gallium was, moreover, 
upon entirely different grounds, predicted very definitely 
by a Russian chemist, M. Mendelejeff, in 1871, and in a 
more general way several years earlier by an English chem- 
ist, Mr. Newlands. This double prediction was based on a 
study of the relations of the known atomic numbers of the 
elements. These numbers have only lately been perceived 
to form a tolerably continuous seriation, which, again, is 
associated in a remarkable manner with the seriation in 
properties of the elements themselves. In the series of 
numbers, however, certain terms are here and there missing, 
and in particular a nuniber was missing which shouldbelong 
to an element having properties intermediate between those 
of aluminum and iridium. What these properties would be 
was predicted in most minute detail by M. Mendelejeff in 
1871. He predicted, for example, that the specific gravity 
of the missing metal would prove to be about 5-9. Operat- 
ing on very small quantities, M. de Boisbaudran, in the first 
instance, found the specific gravity of gallium to be 4 '7; 
but on repeating his determination i n 1876, with special pre- 
cautions and on a somewhat larger though still very small 
scale, he found it to be exactly 5 ■935, certainly a most re- 
markable fulfillment of the prediction with regard to it. 

^ < » > »i 

Elgbt Hours a Day. 

Under a recent order of the Secretary of the Navy, the 
pay of all workingmen is fixed on the basis of ten hours for 
a day's work, and consequently those who work only eight 
hours a day will be paid one fifth less. The promulgation 
of this order has brought a large delegation from the various 
Navy Yards to interview the Secretary and induce him to 
revoke the order. The delegation was informed by the Sec- 



retary that, in his opinion, labor under the Government 
should have no advantages over, and should be placed on the 
same basis as, that engaged in private industries. In view 
of this, under the present interpretation of the law, he should 
be compelled to enforce his order. If Congress, however, 
would more clearly define the law and fix eight hours as a 
full day's work, he would not in any way interfere with its 
execution. 

In this connection it may be stated that the House Com- 
mittee on Education and Labor has agreed to report a joint 
resolution declaratory of the meaning of the eight hour 
law, to the effect that, while that law stands on the statute 
book, a full day's pay shall be paid for eight hours' work in 
the Government service. 



ASIBONOUICAL NOTES. 

BT BEBUN H. WEIGHT. 

Penn Yan, N. Y., Saturday, April 6, 1878. 
The following calculations are adapted to the latitude of 
New York city, and are expressed in true or clock time, being 
for the date given in the caption when not otherwise stated. 

PLAKETS. 



Mercury sets 7 53 eve. 

Venus rises 347 mo. 

Mars sets 11 07 eve. 

Jupiter rises 3 37 mo. 



H.H. 

Saturn rises 5 01 mo. 

Uranus in meridian 8 58 eve. 

Uranus sets 3 44 mo. 

Neptune sets 8 01 eve. 



FIRST MAGNITUDE STARS. 



Spica 

Arcturus in meridian 113 mo. 

Altair rises 18 mo. 

Vega rises 8 38 eve. 

Deneb rises 9 41 eve. 

Alplieratz sets 6 53 eve. 



H.M. H.M. 

Antares rises 11 01 eve. : Sirius in meridian 5 39 eve. 

Eegulus in meridian 9 01 eve. Procyon in meridian 6 32 eve. 

Spica rises 6 55 eve. Aldebaran sets 10 26 eve. 

Algol (8d-4th mag.var.) acts 11 08 eve. 

Cajsella sets 2 19 mo. 

7 stars (cluster) sets 10 08 eve. 

Betelgeuse sets 1113 eve. 

Eigel sets 9 39 eve. 

RE-MARKS. 

Mercury is rapidly approaching his eastern elongation, 
and six days hence, April 12, will be most brilliant. He 
can, however, be seen at present, as he is Ih. 32m. high at 
sunset, and somewhat north of the sun's path. From April 
10 to 15 will be a very favorable opportunity to observe this 
planet, owing to his extreme northern latitude and the short 
twilight. Near Neptune April 9, being 4° north. Mars will 
be nearest the moon April 7, being 33^° south. Uranus will 
be nearest the moon April 13, lOh. 33m. evening, being only 
about 1°, or double the moon's apparent diameter, north. 

. ■ — ■ < « » I » 

Astronomical Notes. 

Observatory op Vassar College. 
The computations in the following notes are by students 
of Vassar College. Although merely approximate, they are 
sufficiently accurate to enable the observer to find the planets. 

M. M. 
Position of Planets for April, 18 78. 
Mercury. 
On April 1 Mercury rises at 6h. 12m. A.M., and sets at 7h. 
33m. P.M. On April 30 Mercury rises at 5h. 19m. A.M., 
and sets at 7h. 43m. P.M. 

Mercury should be looked for some 8° or 9° north of the 
point of sunset. It will be in the best position about the 
middle of the month. 

Venus. 
The morning skies in April will be as rich in the number 
and brilliancy of the planets as were the evening skies in the 
preceding autumn. Venus will be very brilliant all through 
the month. 

On April 1 Venus rises a little before 4 A.M., and sets near 
3 P.M. On April 30 Venus rises at 3h. 15m. A.M., and sets 
in the afternoon near 3 o'clock. 

Venus can probably be seen with the naked eye, at meri- 
dian passage, between 9h. A.M. and9h. 30m. A.M. through 
the month. 

Mars. 

Mars is still a noticeable object in the evening skies. It 
rises on April 1 at 8h. 17m. A.M., and sets at llh. 14m. 
P.M. On the 30th Mars rises at 7h. 33m. A.M., and sets at 
lOh. 47m. P.M. 

Mars will be 7° north of Aldebaran and have nearly the 
same right ascension on April 2. 
Jupiter. 

On April 1 Jupiter rises at 2h. 57m. A.M.. and sets at 37m. 
after noon. On the 30th Jupiter rises at Ih. 13m. A. M., 
and sets at lOh. 50m. A.M. 

Although Jupiter is far south, it cannot fail to attract the 
attention of any one who looks out upon the morning skies. 
Saturn. 

On April 1 Saturn rises at 5h. 19m. A.M., and sets at 4h. 
53m. P.M. On the 30th Saturn rises at 3h. 33m. A.M., and 
sets at 3h. 15m. P.M. 

In the latter part of the month Saturn, Venus, and Jupi- 
ter will all be brilliant in the morning. Saturn rises later 
than Venus, and keeps very nearly the same diurnal path; 
it will seem pale and small when compared with Venus, but 
can be recognized, being much brighter than the stars 

around it. 

Uranus. 

Uranus comes to the meridian in the evening, and is fa- 
vorably situated for every observer. It is no longer so near 
to Regulus as to come into the same field with a glass of any 
considerable magnifying power. But it can be found by 
sweeping around Regulus, and will be known by its pale 
white moon-like disk. 

On the let Uranus comes to the meridian at 9h. 13m., 
while Regulus comes to the meridian at 9h. 31m. Dranus 
is 1' 7' above Regulus. The sweep of the telescope should 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion,' about eight words to a line. 



Mechanical Working Drawings a Specialty. 
Pemberton & Scott, Draughtsmen, 37 Park Row, room 30. 

Assays of Ores, Analyses of Minerals, Waters, Com- 
mercial Articles, etc. Technical formulae and processes. 
Laboratory, 33 Park Row, N. Y. Fuller & Stillman. 
Vertical Scientific Grain Mills. A.W.Straub &Co.,PMla. 

Wanted.— Several Carpenters and a Blacksmith. 
Steady work. Address Industrial Home Co., Ionia, 
Fairfax Co., Va. 

Fast Boat Engine Castings of the type of the celebra- 
ted Steam Launch Flirt, for sale. Price, with working 
drawings, $25 ; the same finished, $150 ; larger sizes at pro- 
portional rates. Send for description. H.S. Maxim, MB., 
room 74, Coal and Iron Exchange, or P. O. Box 1849, N.T. 

Wrenches.— The Lipeey " Reliable " is strongest and 
best. Six inch sample by mail 60 cents. Koper Caloric 
Engine Manufacturing Co . , 91 Washington St . , N. Y . 

Forney's " Catechism of the Locomotive," a book of 
625 pages, 250 engravings; answers practical questions 
about a locomotive. Price $2.50. Published and for sale 
by the Railroad Gazette, 71 Broadway, N. Y. 

Agents wanted in every county to sell our new Ma- 
chine to File all kinds of Saws. Every one that uses a 
Saw will buy one. Price $3.50. Illustrated Circulars, etc., 
free . E . Roth & Bro . , New Oxford, Pa . 

A gentleman, experienced in manufacturing Cane and 
Beet Sugars, desires a situation. Is a good analyzer. 
Speaks four languages. P. O. Box 4182, N. Y. 

Telephone parts for 25 c; works % mile. T. E. L., 
New Haven, Conn. 

Artificial Human Eyes $10 each; assortment by ex- 
press to select from. Dr. Walker, 94 State St., Roches- 
ter, N. Y. 

Scroll Saw Designs. Send for new illustrated sheet 
and price list. A. W. Morton. 104 John St., N. Y. 

Union Eyelet Company, Providence, R. L , Manufac- 
turers of Patented Novelties. 

Entire outfit of Nail Mill. 4, 6, 8, and 10 p., costing 
over $3,000, we oflFer for $650 to close an account. Apply 
quick, must be sold. Forsaith & Co., Manchester, N . H. 

Improved Wood-working Machinery made by Walker 
Bros., 73 and 75 Laurel St., Philadelphia, Pa. 

Bolt Forging Machine & Power Hammers a specialty. 
Send for circulars. Forsaith & Co., Manchester, N. H. 

For Town and Village use, comb'd Hand Fire Engine 
& Hose Carriage, $350. Forsaith & Co., Manchester.N.H. 

The Cameron Steam Pump mounted in Phosphor 
Bronze is an indestructible machine. See ad. back page. 

Friction Clutches warranted to drive Circular Log 
Saws direct on the arbor; Upright Mill Spindles, which 
can be stopped instantly ; Safety Elevators, and Hoisting 
Machinery. D. Frisbie & Co., New Haven, Conn. 

Sperm Oil, Pure. Wm. F. Nye, New Bedford, Mass, 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

John T. Noye & Son, BufEalo, N. Y., are Manufactur- 
ers of Burr Mill Stones and Flour Mill Machinery of all 
kinds, and dealers in Dufour & Co.'s Bolting Cloth. 
Send for large illustrated catalogue. 

Power & Foot Presses, Ferracute Co,, Bridgeton, N. J. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N. Y. 

1,000 2d hand machines for sale. Send stamp for de- 
scriptive price list. Forsaith & Co., Manchester, N. H. 

Steel Castings from one lb. to five thousand lbs. In- 
valuable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co.. Pittsburgh. Pa. 

For Best Presses, Dies, and Fruit Can Tools, Bliss & 
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and BuflBng metals. 
E. Lyon & Co., 470 Grand St.. N. Y. 

Wanted.— Second-hand Gun Stocking, and other Gun 
Machinery. Address V. A. King, Lock Box 81, New 
Haven, Conn. 

Manufacturers should try the pure natural Lubricating 
oil. Produced and prepared by Geo. Allen, 13th street, 
Franklin, Pa. It does not gum or chill in cold weather, 
and wears as well as lard oil. Price by the barrel 30 
cents per gallon. Packages of 10 gallons sent on receipt 
of $3.75. 

For Boult's Paneling, Moulding, and Dovetailing Ma- 
chine, and other wood-working machinery, address B.C. 
Machinery Co., Battle Creek, Mich. 

Patent Scroll and Band Saws. Best and cheapest in 
use. Cordesman.Egan & Co., Cincinnati, O. 

Chester Steel Castings Co. make castings for heavy 
gearing, and Hydraulic Cylinders where great strength 
is required. See their advertisement, page 222. 

Machine Diamonds. J, Dickinson, 64 Nassau St., N. Y. 

Silver Solder and small Tubing, John Holland, Cin- 
cinnati, Manufacturer of Gold Pens and Pencil Cases. 

Weldless Cold-drawn Steel Boiler and Hydraulic 
Tubes. Leng & Ogden. 212 Pearl St.. N. Y. 

For Best Insulated Telegraph Wire, Telepnone, Wire, 
and Flexible Cordage, Eugene F. Phillips, 67 Stewart St., 
Providence. R. I. 

The Turbine Wheel madebyRisdon & Co., Mt. Holly, 
N. J., gave the best results at Centennial test. 

Vertical & Yacht Engines. N.W.Twi88,NewHaven,Ct. 




NEW BOOKS AND PUBIICATIONS. 

Reports op Judges of Groups 2, 5, 6, 7, and 
8, Centennial Exposition. J. B. Lip- 
pincott & Co., Publishers, Philadelphia. 
The above-named reports relate respectively to pot- 
tery, glass, etc.; timber; fish and fi^h products; Furni- 
ture, and fabrics. Abstracts of the reports of indi- 
vidual judges on each exhibit are given, and several 
longer papers are included, reviewing various classes of 
machines, products, etc, embodying much useful and 
interesting information. 



A. L. B.— Consult Pepper's " Play Book 
of Chemistry '* and " Chemical Magic," which you may 
obtain through publishers advertising in our columns. 
— W. H. H.— We do not give addresses in this depart- 
ment, but you will see that the " Business and Per- 
sonal" column can be used to obtain such information. 
As to freight rates you should apply to the agent. The 
United States laws require that all steamers should be 
managed by licensed officers.— W. C. B,— As we under- 
stand the arrangement, it would be better to place the 
pipe within an evaporator large enough to inclose it. 
You can use a pipe 3^ to % inch in diameter.— F. C. R. 
—Altitude is determined by barometric observations. 
For calculations of latitude, longitude, and eclipses, 
consult a practical work on astronomy.— F. & Co,— 
Consult Normandy's " Commercial Handbook of Chem- 
ical Analysis " (edition of 1875;.- E.B.— See answer No. 
10, p. 123, current volume.— L. G.— See answer No. 28, 
p. 140, current volume.— T. L. H.— You should describe 
the arrangement of the apparatus.— E. C, H.— Youwill 
find the matter fully treated in Auchincloss on " Link 
and Valve Motion. "—G. M. M.— See Scientific Ameri- 
can, Ociober 21, 1876, p. 265.— H. E. C— See Scientific 
American, May 1, 1875.— A. J. McK.— A windmill will 
answer very well. Consult advertising columns for ad- 
dresses of engine builders, or insert notice under head 
of "Business and Personal."— W. H, H. G.— There are 
a number of suitable devices in the market,— W. C, S. 
and E. S. J. are referred to answer No. 19, p. 155, Sci- 
entific American of March 9, 1878.— L. B.— We think 
you can get better results with one of the semi-steels, 
such as Bessemer or Siemens-Martin. — C, E, G.— Use 
two 2x3 inch cylinders; two screws, 12 to 15 inches in 
diameter, and 2 feet pitch; boiler, 2 feet in diameter 
and 4 feet high. The screws should be three-bladed, 
and set at an incline, so as to be submerged.— L. A. W. 
— Fall instructions on tempering spiral springs are con- 
tained in Supplement No. 20. You should make tests 
under the actual working conditions until you obtain 
satisfactory results.- J. D.— See Scientific American, 
March 30, 1878, p. 203.— A. F. G.— We think the plan 
described by you will answer,— G. S.— If the tempera- 
ture of the air is constant, the pressure varies inversely 
as the volume. The formulae to be used when the tem- 
perature varies are given in Scientific American, Au- 
gust 21, 1875, answer No. 14.— Z. S. R.— See Scientific 
American, May 1, 1875.— B. K,— The investors should 
consult a good engineer. We doubt whether any but an 
experienced workman could dye the fur as you wish. 
For addresses of manufacturers, insert a notice in 
"Business and Personal" column.— A. W. M.— Not- 
withstanding all the stories about the value of divining 
rods, the evidence of facts, as well as the opinion of 
scientific men, is decidedly against them.— H.C.B.— Use 
sheathing paper.— F. R. Consult Osbom's " Metallurgy 
of Iron and Steel;" Crookes & Rohrig's " Treatise on 
Metallurgy;" Overman's "Manufacture of Iron;" Per- 
cy's " Metallurgy," and other standard works, which 
you may obtain through dealers advertising in our col- 
umns.— A. S.— See answer to D. C. L., this page, and 
p. 91, vol. 30. 

(1) F. T. P. asks: What will cure stam- 
mering:? A. Try speaking slowly. 

(2) F. B. H. asks: With what acid, or 
other means, can nickel be stripped from a piece of 
Britannia ware without injuring the surface of the lat- 
ter? A. Nickel cannot readily be stripped from such 
an alloy cleanly. You may try a bath composed of a 
strong hot solution of an alkaline nitrate acidified with 
oil of vitriol. Dip, and rinse well in water; repeat if 
necessary. Experience may suggest some improve- 
ment. 

(3) W. W. asks: How is etching on zinc 
done? A. Heat the metal and cover it uniformly with 
a film of wax. Through this to the surface of the 
metal etch with a fine graver, then expose to dilute sul- 
phuric or hydrochloric acid for a few minutes.. 

(4) J. A. L. asks: How can I refill the 
porous cells of a Leclanch^ battery? A. Hold the top 
of the porous cup in a gas flame until the pitch with 
which it is sealed is softened, then draw out the car- 
bon plate, and refill the cup with black oxide of man- 
ganese and pieces of gas coke, in about the proportion 
of five parts of the oxide of manganese to one of gas 
coke. 

How can I solder a copper wire to a zinc plate? A. 
Have the surfaces of the metals scraped and thorough- 
ly clean; moisten them with solution of zinc chloride, 
then lay on the joint a small piece of soft solder, and 
then melt with a blowpipe flame or heated sad iron. 

(5) N. W. H. asks: 1. Would an upright 
boiler, 50 square feet heating surface, rated at 5 horse 
power, be large enough to furnish steam for an engine 
5x7, cutting off at two thirds, and 175 revolutions per 
minute? A. The boiler is rather small. 2. Is there 
any means except by the indicator to determine the ac- 
tual horse power of small engines and boilers? A. Ton 
will find some notes on testing small engines and boil- 
ers in the Scientific American for October 31, 1874. 

(6) E. A. S. asks: What bath and battery 
do you recommend for nickel plating? A. Use a bath 
containing % lb. ammonio-nickel sulphate to each gal- 
lon of water. The nickel anodes should expose a 
somewhat larger surface in the bath than the work. 
Use a Smee battery (carbon negative), exposing zinc 
having a surface equal to that of the work in the bath, 
and an intensity equal to two or three couples of Smee. 
Clean (by scouring and acid dip) the work thoroughly, 
and place it in the bath, connected with the zinc of the 
battery— the nickel anodes being in connection with 
the carbon pole. The bath should be kept neutral with 
ammonia. See also page 209, this issue. 

(7) R. & T. ask for a recipe for a cement 
to be used for repairing glass, leather, etc. A. 1. Dis- 
solve fine gloe in strong hot acetic acid to form a thin 
paste. 2. Soften fine glue or isinglass by soaking in 
cold water, and dissolve it in the smallest possible 
quantity of proof spirits by aid of gentle heat over a 



water bath; in 2 ozs. of this mixture dissolve 10 grains 
of gum ammoniacum, and while still liquid add J^ 
drachm of mastic dissolved in 3 drachms of rectified 
spirit, and stir the mixture. Keep in stoppered bottle. 
For use melt by standing the bottle in warm water, 3. 
A fused mixture of pure asphaltum and gutta percha 
in about equal parts, 

(8) D. C. L. asks: What is the rule for 

calculating the power of a rotary engine? A. Multiply 
the area of the piston in square inches by the effective 
pressure in pounds per square inch, and by the speed 
of the center of the piston in feet per minute, and di- 
vide the product by 33,000. 

(9) B. F, W. asks: Will you be kind 
enough to inform me how I can calculate the distance 
at which the ball of a safety valve should be placed to 
blow off ataiiy given pressure? A. Multiply the weight 
of the lever by the horizontal distance of its center of 
gravity from the fulcrum; the weight of the valve by 
its horizontal distance from the fulcrum; the area of 
the valve by the steam pressure and horizontal distance 
of the valve from the fulcrum. Add together the first 
two products, subtract their sum from the third pro- 
duct, and divide the difference by the weight of the 
ball. 

(10) J. P. D. asks: What is the greatest 
velocity ever attained by a ball from any sized gun? 
A. About 1,800 feet per second. 

(11) G. W. H. writes: I wish to bring wa- 
ter to my house from a street main, 650 feet distant. 
The pressure will be that due to a head of 125 feet. I 
would like to be able to throw a ^ or % inch stream 30 
to 40 feet. Would it do to lay 2 inch wrought iron pipe 
one third the distance, lyi inch pipe one third, and 1 
inch the remaining distance, or would a smaller pipe 
answer? A. It would not be well to use any smaller 
pipes. 

(12) D. H. S. asks: 1, What is the weight 

of a large passenger locomotive? A. About 34 tons. 
2. What is the weight of a locomotive boiler, as com- 
pared with that of a Cornish engine, both having the 
same heating surface? A. The locomotive boiler weighs 
much less per square foot of heating purface. 

(13) 0. A. B. asks: About what width of 
face is required for a cast iron gear to transmit 12 horse 
power, one wheel large, and the other having 18 teeth, 
the cogs to be of 2 inches pitch, and have a speed of 260 
feet per minute? A. From 3 to 4 inches will answer. 

(14) R. B. asks: 1. When the Great Eastern 
broke her rudder at sea, some yeara ago, was the rud- 
der itself carried away, or did the rudder post twist off 
and leave a short stub? A. The rudder post twisted 
off. 2. How was it temporarily fixed? A. By wrap- 
ping a chain around the collar bearing to control the 
rudder. The arrangement was described and illustrated 
in the SciENTiric American for October 26, 1861. 

(15) W. E. C. asks: Are owners of steam 
yachts liable to a penalty for not having a licensed en- 
gineer and pilot? A. The penalty is $500 for each of- 
fense, 

(16) W. C. F. asks: What weight of hard 
coal would be required to heat 1,000 lbs, of wrought 
iron to 500° Fah., without allowance for waste of heat; 
and what percentage of the heat can be utilized in a 
well constructed furnace? A. In a perfect furnace, this 
would require between 4 and 5 lbs. of coal. In prac- 
tice you might realize from 40 to 50 per cent of the the- 
oretical effect; but it is our impression that few small 
furnaces do as well as this. 

(17) F. J. S. asks: Is there any telephone 
which can be used without a battery? A. No battery 
is required to operate the telephone described in Scien- 
tific American, No. 14, vol, 37, and on p. 155, answer 
No. 19, of Scientific American of March 9, 1878. 

(18) (t. L. writes: This is written with ink 

made precisely as directed in recipe given to G. F. 
(February 2.) It is rather pale when first applied, but 
will probably be a jet black when you receive it. [It 
is.] Now I would like to know (1) If there is anything 
I can add to it that will make it jet black as soon as 
written with, without thickening or destroying any of 
its requisites as a good ink. A. Add a little extract of 
logwood. 2, What will prevent thickening and evapo- 
rating? A. Keep it from the air, 3. Is there anything 
with a more pleasant odor than creosote, or without 
odor, that will prevent moulding? A. Oil of cloves is 
often employed, 

(19) B. M. and others ask for a recipe, for 
ebonizing wood. A. Apple, pear, and walnut, if fine 
grained, may be ebonized by the following process: 
Boil in a glazed or enameled iron vessel with water, 4 
ozs. of ground gallnuts, 1 oz. of logwood chips, and J^ 
oz. each of green vitriol and crystals of verdigris. Fil- 
ter while warm, and brush the wood over with this re- 
peatedly. Dry and brush over with strong cold solu- 
tion of acetate of iron and dry. Eepeat this several 
times, and finally dry in an oven at a moderate temper- 
ture, and oil or varnish. 

(90) S. H. P. asks: Which will haul the 
harder, a railroad car with journals 3 inches in diame- 
ter and 4^ inches long, or the same car with journals 
^% X 5J^ inches, weight of car supposed to be the same? 
A. This matter can only be settled definitely by exper- 
iment. With very moderate pressure the small journal 
might require less power than the other, while by in- 
creasing the weight the result might be reversed. 

Which way will water run the faster, through a tun- 
nel into large end and out of small, or into small end 
and out of large end? A. We imagine that the differ- 
ence, if any, may be slightly in favor of the latter 
course. 

How much does 1 cubic foot of mercury weigh, at 
varying temperatures? A, At 32° Fah, 849 lbs., at 60" 
846 lbs., at212'='8361bs. 

What degree of heat Fah. does it require to ignite 
common burning gas, kerosene oil, and common lard 
oil? A. The gas and oil ignite at red heat, and kero- 
sene at almost any temperature, according to its qual- 
ity. The temperature of ignition of different sub- 
stances can be greatly lowered by special conditions. 

What is the' difference between a block 1 injjh .square 



and a 1 inch cube? As the terms are frequently used, 
there is no difference; but, speaking precisely, a block 
1 inch square is a block with only two dimensions, or a 
plane surface, 

(21) L. H. J. asks: 1. What are the proper 
diameters for the supply and exhaust pipes, piston rod, 
and crank pin of a2x4inch horizontal engine, run- 
ning at 500 revolutions per minute, with 80 lbs. press- 
ure? A. Supply pipe, J^ inch; exhaust, % inch; piston 
rod, ^ inch; crank pin, % inch, 2. What will be the 
best way to pack the piston? A. Light cast iron rings 
will answer very well. 

(22) E. A. M. asks how to remove scale 
from iron and steel. A. The articles to be cleaned may 
be left for a few hours in a bath of sulphuric acid and 
water, and then scoured with sand. 

(23) F. O. S. asks: 1, What horse power (I 
mean the measure so termed, not the equivalent 
strength of horses) does a yoke of oxen exert, and what 
proportional increase would be gained by connecting 2, 
4, orS couples? A. In ordinary practice^ 1 yoke of good 
oxen may exert IJ horse power per day of 8 hours, and 
if they could be made to work together, each successive 
yoke would add the same amount of work. 2. Are 
portable engines made of a power equal to 8 yoke of 
oxen? A. Yes. 

(24) J. T. L. asks : 1. Given the value of a 

first water diamond of 1 carat, what is the rule for com- 
puting the price of similar stones of greater size? A. 
The common rule is to multiply the weight of the dia- 
mond by itself, and the product by the price of a single 
carat stone of the same grade. In practice, however, 
this and other rules do not hold absolutely good. Much 
depends upon the cutting and other characteristics, 
even of stones of apparently the same quality, and the 
fixed rules are always more or less deviated from. 2. 
What does it cost to have a diamond cut? A. The 
price is determined, on inspection, by the cutter. It 
varies greatly. 3. What did the Koh-i-noor, belonging 
to the crown of England, cost? A. It was presented 
by the East India Company. Its value is supposed to 
be about £2,000,000. 

(25) 0. B. asks: 1. Which is the more pow- 
erful explosive, gun cotton or gunpowder? A. The 
former, 2. Is gun cotton liable to explode on concus- 
sion or by friction? A, Yes. 3. Is -fine grained pow- 
der more powerful than coarse? A. It depends upon 
the use and mode of application. The size of the 
grains determines the rate of combustion; and, while 
the total effect may be the same, it may be applied 
through a longer or shorter space of time. 

(26) J. T. T. asks: 1. Is there afiy metallic 

or other hard substance to which clay made into mor- 
tar—as for bricks or stiffer— will not adhere when sub- 
jected to pressure? A. Possibly very smooth and hard 
metallic surfaces may answer. 2. What is understood 
by a horse power as compared with the power of men 
worked similarly? bi other words, how many men does 
a one horse power equal? A. Between 10 and 15, ac- 
cording to the character of work and men. 

(27) "Guitarist" asks: Is there any means 

of making the tone of a guitar louder than is usually 
the case? A. It can be done by improving the sound- 
ing board. 

(28) W. S. C. asks: How many horsepower 
are required to grind and bolt 12 bushels of wheat per 
hour, and how many to grind 12 bushels of com per 
hour, without bolting? A. We think 6 and 5 horse 
power, respectively, would be ample. 

(29) F. D. D. asks : What size of propeller 

will be advisable, for speed, with a 6J^ x 6^ inch en- 
gine, in water 4 to 8 feet deep? A, Make a propeller 
about 3 feet in diameter, and A% feet pitch. 

(30) W. M. S. asks how to prevent a boat 
from water soaking. A. Use white lead mixed in lin- 
*eed oil. 

(31) G. H.A. asks: What is the comparative 

cost of heating private and public buildings by furnaces 
and hot air, or steam pipes; also the comparative 
healthf ulness of the two methods for schools, etc.? A. 
There is not much difference, as far as healthf ulness is 
concerned, between steam and furnace heat, with well 
designed apparatus and good ventilation. For heating 
large buildings, steam heaters are frequently more eco- 
nomical than furnaces. 

(32) H. E. F, asks: 1. Will two engines 

work on one shaft if the engines run at different speed ? 
A. They can be made to work by proper connections. 
2. How fast should a 19 inch fan run to blow a fire un- 
der a boiler? A. Run it at the speed recommended by 
the maker. 3. Should it blow into the smoke stack or 
into the fire? A. It makes no great difference into 
which place it discharges, 

(33) J. V. C. asks: At what horse power is 
an engine working with cylinder 10 x 20, boiler 
pressure 70 lbs., and 125 revolutions per minute? A. 
Multiply effective pressure on piston, by area of piston, 
in square inches, and by speed of piston in feet per 
minute, and divide the product by 33,000. 

(34) E. H. asks: Would an engine of 2 
horse power be large enough to run a steam launch 28 
feet over all, 25 feet between uprights, 6 feet beam? 
What would be the speed, supposing the boat to be 
well modeled? A, With such an engine you might re- 
alize a speed of 3 or 4 miles an hour. 

(35) A. A. R. asks: What is the shortest 
reliable rule for calculating the capacity of circular cis- 
terns? A. Multiply the square of the diameter in feet 
'T>y 0*7854 times the height in feet. The product is the 
capacity in cubic feet. 

(36) J. F. W. asks: How can I remove 

scale, from sheet steel? A, By an emery wheel, or by 
a bath of dilute sulphuric acid. 

How can I tin malleable iron, so that it will be smooth 
and bright? A. The articles must first be thoroughly 
annealed while excluded from the air, and when cold 
submitted to a hot but dilute pickle of sulphuric acid. 
After the oxide is removed they should be cleansed in 
water. When dry, plunge them in a bath of hot palm 
oil, and when heated to the temperature of the oil 
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(about 300"^ Fab.), immerse quickly i n a bath of melted 
tin. Remove, and drain. To obtain a tbicker coat of 
tin submerge again in the tin bath, heated but little 
above the melting point. 

(37) H. W. makes this suggestion with re- 
gard to leaky skylights, in response to the inquiry of 
B. P. L.: My practice has been to put on a good stiff 
coat of paint and sand it. The paint should set 
hari^ on the glass and the sand be thoroughly dry. I 
sometimes have to repeat it, but not often. However, a 
second coat of paint and sand renders it much more 
durable. 

(38) E. C. H. writes: I wish to increase the 
drausfhtof my engine. If I introduce the exhaust a 
foot or two from the top of the chimney, will it be 
liUely to Injure the chimney, and will it increase the 
draught? The chimney is 22 feet high, brick. Square, 
and 3 feet in clear. A. We think the exhaust will not 
injure the chimney, and will increase the draught. 

Will you please give me number of threads per inch 
of a ^ inch pipe tap? A. Eighteen. 

(39) W. H. T. asks: What is the best and 
cheapest method of annealing small castings? A. Heat 
them for 6 hours inclosed in a box and surrounded 
with lime, and allow them five or sis hours to cool, by 
covering the box (after extraction from the fire) with 
sand. 

(40) I. K. asks: What is the pulUng or 
pushing force of the average locomotive? A. About 
one sixth of the weight on Its driving wheels. 

Will a single lens, double convex, answer for a cam- 
era to view landscapes, etc. ? A. Such a lens will an- 
swer. 

Will a boiler of the following dimensions furnish 
steam suiEcient for a 3 horse engine: height 48 inches, 
diameter 22 inches, with 30 tubes 2 inches in diameter 
and 36 inches long? A, It probably will, if the engine 
is well designed. 

(41) W. T. R. writes: Can you suggest any 
way of preventing brass stencil plates from affecting 
the coi'or of the paint used? A. Lacquering the plates 
may answer, but nickel plating would doubtless be pre- 
ferable. Varnish would probably soon wear off. 

(42) "Inquirer" writes: Please give me a 
recipe for making mucilage. A. Dissolve gum dextrin 
in hot water with the addition of a little acetic acid. 

What will keep washing blue from settling? A. Agi- 
tate the water. 

(43) R. E. B. asks for a recipe for a ladies' 
shoe polish? A. Borax. 1 part; shellac, 4 parts; dis- 
solve by continued boiling in a small quantity of wa- 
ter, and color with soluble aniline black or black ink. 

(44) G. W. & Sons write: We are troubled 
a great deal with organic matter in water used in our 
brewery. Could we remedy it by first precipitating the 
organic matter and clayey parts of the water with po- 
tassium permanganate and alum, and then filter 
through sand and bone charcoal? We think that the 
filter would require less cleaning by first precipitating 
the organic matter and clay. A. Yes; but sulphate of alu- 
mina is preferable to alum. Dr. Crookes recommends 
the following mixture: Calcium permanganate, 1 part ; 
aluminum sulphate, 10 parts; fine clay, 30 parts. The 
potassium permanganate may be used in place of the 
lime salt. He finds that one part of this mixture 
will purify almost instantly 5,000 parts of foul ditch 
water or sewage; it settles quickly, and the supernatant 
liquid may after fifteen minutes be drawn off without 
filtration. 

(45) S. B. asks: How much will a well 
seasoned stick of timber (Southern pine or oak) , 50 feet 
long, vary in length by a change in the temperature of 
100° Fah.? A. There is no absolute formula for such 
cases, the change in dimensions depending upon a va- 
riety of elements, such as the grain of the wood, the 
nature of seasoning, etc. No timber is absolutely dry, 
and will consequently continue to shrink irregularly as 
further portions of moisture are evaporated; while the 
same stick changes character from day lo day as the 
humidity of the air varies. Alterations in shape are 
therefore rather due to hygroscopic than thermal varia- 
tions, and hence wood cannot be classe d, in regard to 
expansion and contraction, with substances which, like 
the metals, have a definite coefficient of expansion. 
The change in length will be usually less than one third 
the alteration in cross section. In practice it is disre- 
garded. 

(46) A. B. asks: How may pencil marks be 
removed? A. Webelieve that rubber or a steel eraser 
are the only means. 

(47) L. D. asks how to purify impure well 
water, A. Reduce separately to fine powder and mix 
thoroughly 30 parts fine clay, 10 parts sulphate of alu- 
mina, and 1 part of permanganate of lime. Add this 
to the impure water in the proportion of 10 to 30 grains 
to the gallon (depending of course upon its impurity), 
agitate, and allow to settle for half an hour. Less must 
be used if detected in the taste or color of the water 
after settling. Permanganate of soda or potassa may 
be used if the lime salt cannot be obtained. 

(48) E. S. wishes to know the number of 
pounds of chloride of calcium required to bring a cubic 
foot of water to a density of 30° Baume. A. About 28 
lbs., under ordinary conditions, 

(49) J. T. asks: What will restore hard 
rubber goods when tarnished ? A. Sometimes repol- 
ishing; often nothing. 

(50) G-. S. asks: What was the fastest run 
of the Jarrett & Palmer " Centennial " train? A. 
Ninety miles in 99 minutes, Jersey City to West Phil- 
adelphia, without stop. 

(51) E. D. R. wishes to know whether isin- 
glass is identical with mica. A. Isinglass is the name 
given to a gelatin properly prepared from the sounds or 
air bladders of fish. The name was also applied by 
Hill, in 1771, in his work on "Fossils," to large sheets or 
plates of muscovite (the most common of the mica 
group) to distinguish it from the small particles consti- 
tuting mica schist. The name is, however, properly re- 
stricted to fish gelatin. 



(52) F. J. O, writes: I have been experi- 
menting in transferring printing and lithographs on 
wood for engraving. I find certain kinds of hard var- 
nish printing and lithograph inks I can make no im- 
pression on. I have used strong solutions of caustic 
potash and alcohol, strong potash lye, glycerin, all to 
no purpose. Can you give a recipe for a solution that 
I will loosen these hard inks and yet not destroy the 
I picture? A. Try the following: carbon disulphide, 95 
parts; absolute alcohol, 5 parts. 

j (53) E. L. B. asks for a recipe for a prepa- 
i ration to put on plow castings after they are oolished, 
BO as to retain the polish and keep the metal from rust- 
ing. A. Cover with a mixture of white lead and tallow 
when not in use. 

(54) F. A. S. writes: Having learned by 
experience what a nuisance a leaky stov^ipe, like that 
of A. H. J. (p. 75, current volume), may become, let me 
prescribe a remedy which I have found successful. In 
the first elbow from the stove I cutout a strip of the iron 
2^ X 4 inches, and had a sliding cover for the opening. 
I open it some every day, and always at bedtime, and 
leave it till morning. The pipe has never dripped since 
I began this treatment, and is as clear and dry as when 
put up. 

(55) H. A. F. writes: 1 have a gold pen 
which has too coarse a nib. Is there any way in which 
I can sharpen it without sending to a manufacturer? 
A. We doubt whether you can alter it successfully, if 
you have no experience. 

Minerals, etc.— Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

E. H.— It is an excellent quality of asbestos.— E. P. 
B.— It is zinc blende— zinc sulphide. Of some value.— 
Mrs. S. C— It appears to be the dried bark of the black 
willow {salix mgra),~A, R. C— Brick clay is not quoted 
in the market; it could be bought at about $3 or $3 per 
ton; fire clay, $5 to $7 a ton.— J. F. H. & Bro.— It is a 
ferruginous shale— composed principally of silicate of 
alumina or clay and silicious sand, colored by sesqui- 
oxide of iron.— S. J.— The sample is an excellent guano. 
An analysis would determine its value.— L, G.— The 
platinum sand is of value. The clayey asbestos might 
be used by paper makers. Sample of diamond earth 
not received.— D.y.— It is a ferro-cupric sulphide in 
quartz gangue. 



COMMTTNICATIONS RECEIVED. 

The Editor of the Scientific American acknowledges 
with much pleasure the receipt of original papers and 
contributions on the following subjects : 

The Phonograph. By J. C. D. 

Velocipede Travel. ByT. B. and W. E. G. 

" MulLum in Parvo." By L. S. B. 

The Oroheliograph. By G. B. S. 

Mechanical Adjustment by Mirrors, By A. S. C. 

An Astronomical Myth. By W. I. L. 

The Rail Puzzle. By H. G. U., D. J. C. and " Vul- 
can." 

Electrical Phenomena. By A. E. H. 

A New Motor. By H. S. M. 

The Safety Valve. By T. J. L. 

Snake Cannibalism. By F. N. P. 

Mind Reading. ByJ. L. 

Gravitation. By G. V. 

HINTS TO CORRESPONDENTS. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries fail to appear should 
repeat them. If not then published, they may conclude 
that, for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentability 
of inventions, assignments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown into the waste basket, as it would fill half of 
our paper to print them all; but we generally take pleas- 
ure in answering briefly by mail, if the writer's address 
is given. 



OFFICIAL. 

INDEX OF INVENTIONS 

FOB WHICH 

Letters Patent of the TJnlted States Avere 
Granted In the Week Ending; 

February 26, 1878, 

AND EACH BEARIIVe THAT DATE. 

[Those marked (r) are reissued patents,"] 

A complete copy oJ any patent In the annexed list, 
including both the specifications and drawings, will be 
furnished from this offlca for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn & Co., 37 Park Row, New York city. 

Ale or beer measure, T. Miller 203,744 

Anchor, Spedden & Stafford 200,673 

Ax machine, C. L. Jeffords... 200,616 

Axle, car, G. W. Millington 200,798 

Axle, car, G. W. Miltiraore - 200.746 

Baby jumper and carriage, M. P. Gillen 200,652 

Bale tie, p. Cook . 200,644 

Bale tie. Cook & Shaw , 200,700 

Bale tie, A. E. Kimberly 200,659 

Bale tie, J. C. RlethmuUer 200,764 

Bale tie, Shaw & Cook 200,672 

Bale tie, N. w. Speers 200,775 

Barometer, R, M. Lowne 200,739 

Barrel trussing machine, H, w. King 200,733 

Bending machine, sheet metal, C. Brombacher.. . 200.689 

Bending tubular sockets, J. H. Alker 209,595 

Binder, J. P. Tapley 200,630 

Bit brace, U. L. Pratt 200,757 

Boat knee, D. True 200,632 

Boat, portable folding, N. A. Osgood 200,664 

Bobbin and spool, R. C. Pay 200,706 

Boilers, domestic, T, &T. L.James 200,727 

Book and cover. J. W. H. Relsinger 200,762 

Bookbinder's beveling machine, H.W.Eokker... 200.804 
Bookshelf, S. A, Smith 200,773 



Boot and shoe holder, N. Lyon 200,619 

Bottle stopper fastener, G. P. Outten 200,666 

Bracket, R, B. Sanderson 200,767 

Bracket for book shelves, S . A . Smith 200,772 

Brake, oar, W . L. Card 200,602 

Breweries, washing shavings in, P.Hinckel (r) . . . . 8,099 

Broiler, J. McConnell 200,622 

Brush for scrubbing, G. W. Lee 200,736 

Buggy top, I. Z. Merrlam 200,797 

Bustle and pannier, S. Dixon 200,647 

Button fastener, H . Burtey 200,691 

Candlestick, J. McCarthy 200,661 

Cans, casing for, A. F.Tripp 200,806 

Car coupling, W. N. Patteson 200,752 

Car, dumping, M, Van Wormer 200,813 

Car, stock, w. H. Hayes 200,719 

Chain making machine, J. J. TVhite 200,677 

Chair, rocking, Willershausen & Rhoner 200.809 

Charcoal kilns, operating, W. A. Miles 203,662 

Clasp and buckle, J. R, Judd 200,658 

Clasp for garments, W. B. Walker 200,633 

Clay machine, G. D. Goodrich 200,791 

Clock case manufacture, N. Allen 200,596 

Cloth, gigger for napping, Woelfel & Massey 200,784 

Coal, purifying, P. P. Morey 200,663 

Coffee and spice mill, T. Strobridge 200,777 

Collar and hames, J. K. Gorby 200,710 

Copper sheet manufacture, A. O'Neill 200,801 

Cornice mould, etc., device, Glenn & Fern 200,653 

Corset clasp,T. C. Candlish 200,693 

C otton cleaner. W. Herrmann 200,721 

Cotton gin, A. L. Stietenroth 200,776 

Cradle, J. Sprengard 200,805 

Cultivator, S. L. Allen 200,681 

Cup and other vessels, H . Berry 200,686 

Dental plate mould, G. F. Keese 200.760, 200,761 

Door plate, B. A. Wilson 200,810 

Draught equalizer, J. A. Stephens 200,639 

Draught equalizer for horse powers, L, Dodge 200,607 

Drill, rock, C. Burleigh 200,690 

Egg carrier, C. E. Dutrow 200.704 

Electric machine, E. Weston (r) 8,102 

Bnameling sheet iron, P.G.& W.N.Nledringhaus, 200,626 

Engine, gas motor, N. A. Otto et al {t) 8,107 

Engine, reciprocating steam, C. Hunter 200,725 

Fan, automatic. I. Zettl 200,812 

Fence, B.Densmore 200,645 

Fence barb, L. T. L. Wing 200,783 

Fifth wheel for carriages, W.W. Grier 200,712 

Pile, bill, S. Thompson 200.675 

Filter, J. Foley , 200,608 

Pirealarm.A. S. Hickley 200,723 

Firearm, A. Ball (r) 8,110 

Firearm, O. Jones ,. 200,794 

Firearms, rear sight for, A. Roda 200,667 

Fire escape, H. J. Bowman 200,600 

Fire escape, T . P. Carpenter 200,694 

Fire escape, D. ottinger 200,665 

Fire extinguisher, T. B. Connelly 200,699 

Fireman's hat, J. M. De Cells 200,701 

Plonr manufacture, C. S. Marple 200,621 

Freezing water, mould for, W, B. Close 200,605 

Pruit basket, L. W. Beecher 200,786 

Furnace, steam blast, E. R. Stege 200,674 

Gas lighter and extinguisher, G. S. Dunbar 200,703 

Gas works, by-pass for, II. G, Morris 200.799 

Gate, B. Gray 200,665 

Gate, J . D. Hagaman 200,716 

Gun, accelerating, A. S . Lyman 200,740 

Halter, A. Ilenkell 200,720 

Hammers, power mechanism for, B . Murphy 200,748 

Harrow, rotary, S . Hartman 200,656 

Harvester, R. Emerson 200,705 

Harvester reel, McCormick & Baker 200,796 

Hat and bonnet box, A. B. Bice 200,802 

Hat holder, J. M . Castillo 200,695 

Hides and skins, drench wheel for, I. Wells 200,807 

Hinge, W.Hull 200,657 

Horses, administering medicine to, H. Hartman.. 200,717 

Horses, driving, E. Wilder 200,781 

Horses, hitching, E .Repp 200,763 

Horses, toe weight lor, H . Satterwhlte 200,669 

Hub attaching device, P. C. Lee 200,735 

Huh for carriage wheels, J. Raddin (r) 8,108 

Hydrant sewer trap, W. C. Amish 200,597 

Injector, G. H. Little (r) 8,104, 8,105 

Instep holder, J. H. Woodbury 200,785 

Iron from refuse, separating, O. D. Woodruff 200.638 

Ironing table, P. Dunbar 200,648 

Ironing table, M. S. Prescott 200,758 

Jibs, reefing, E. Howell, 2d 200,766 

Keyboard, C. A. Agren 200,640 

Ijabelholder, CM. Bright - 200,688" 

Lamp burner, A. T. Nord 200,627 

Latch, T . P. W. Magruder 200,660 

Lead, manufacture of white, G. L.Irwin 200.726 

Leather skiving machine, C. Amazeen. . 200,682 

Lifting jack, N. Hill' 200,792 

Lime bin, C. A. Lawton 200,618 

Lock, sliding door, J. W, Schoonmaker 200,768 

Lock, combination, R. Beachman 200,599 

Loom shuttle, G. C. Mills 200,745 

Lubricator, J, T. Meyer 200,623 

Manure distributer, Jordan & Barron 200,729 

Manure from night soil, manuf . of, C. M. Kimball 200,731 

Match safe, G. B. Taylor 200,778 

Meatand vegetable cutter, W. H. Goodohild .... 200,709 
Metal plates, securing, W.G. Hyndman (r),..,.,,, 8,100 

Mill, grinding, D. Hess 200,722 

Motor, water, J. S.Williams 200,679 

Name plate, E. A. Webster 200,634 

Ore mill, J. W. Poulks 200,790 

Ore separator, TVetmore & Rice 200,808 

Oven, M . Nichols 200,625 

Padlock, King & Pierce 200,617 

Paper bag machine, A. B. Glover 200.654 

Paper collar, S. Bates 200,685 

Peg cutter, C. A. Corman .' 200,788 

Photograph frame, A, GrifHn 200,713 

Piano forte sound board, G . W . Lyon 200.741 

Pie turner, N. P. Maddooks 200,742 

Planter, cotton seed, Kix. Stone, & Anderson 200.750 

Planters, self dropper fo r, J. Butterfleld 200,692 

Plow, Knoblock& Bissell 200,734 

Plow, W. J. Pirkle 200,755 

Plow clevis, D. A. Kennedy 200,730 

Plow, corn, P. Brannan 200,787 

Plow, sulky. N. Elmer 200,650 

Plowshare and point, C. M. French 200,707 

Pocket book clasp, L. Messer (r) 8,1CS 

Potato digger, O. o. Seamans 200,769 

Press, cotton. Ivens & Dorand 200,615 

Printing apparatus, K. Gray 200,711 

Printing, autographic, J. Pumphrey 200,759 

Pump, J. M. Willis 200.782 

Pump reel, sand, Brawley & Morris 200,687 

Radiator, W. H, Brown 200.601 

Railway track, G. Lehlbaok 200,737 

Recarburizer, Hunt & Wendel 200,724 

Refrigerator, J. L, Alberger (r) 8,109 

Refrigerator, S. P. Miller 200,624 

Eegist«r, Bennor & Ppna 200,643 



Boiling blanks for axle clips, Clapp & Van Patten 200,603 

Saw frame, buck, A. Holbrook 200,612 

Sawing machine, T. P. Osburn 200,751 

Scales, spring, J. A. & J. S. George 200,708 

Scales, platform, S. J. Austin 200,683 

Scales, spring, W. B. & J. S.Ross 200,765 

Scissors, forceps, etc., L. A. Pichon 200.754 

Screw driver, R. Munroe 300.747 

Seeding machine sweeper, M. Barbour . ... 200,684 

Sewing machine shuttle, P. Diehl 200,606 

Sewing machines, marking in, H. W. Fuller (r) 8,103 

Shaft, reverse motion counter. Guild ,k Ciarfc 200,715 

Shoe exhibitor, T. E.Lewis 200,738 

Shoulder brace and suspenders, A. P. Fuller 200,651 

Sirup, flavored, Walker & Patterson 200,780 

Spoke tenoning machine, Barnes & Miller 200,598 

Spoke tenoning machine, R . W. Baton 200,649 

Spoon and ladle, J. Scheider 300,670 

Spring, car, H. Gardiner 200,6 

Square, try, H. Owen 200,628 

Stamp, postage, J. Dewe 200.702 

Staples, inserting and clinching, D. M Somers... 200,774 

Stove, cooking, G. G. Wolfe 200,811 

Stove door, cooking, B. F . Clement 200,604 

Stove, gasohne cooking, H. Wellington 200,686 

Stove, oil. Shields &Liddle 200,770 

Stove, safety, C. J. Smith 200,771 

Stove, self extinguishing, W. P. Condon 200,697 

Stove, culinary attachment, Dwyer et al. (r) 8,101 

Tailor's measuring tool, E. O . Thompson 200,779 

Telegraph relay, Allan & Brown 200,680 

Telephone, J. Trobridge 200,631 

Tether, W. B. Mathews 200,620 

Thill coupling, H. Howell i 200,793 

Tile or brick kiln, B.G.McCullough 200,743 

Tire setting machine, J. B. West 200,637 

Tobacco curing, D. V. Davis 200,789 

Toy carriage, H . Groth 200,714 

Transom lifter, A . P. Pf eifer 200,753 

Truck, car, J. G. DivoU 200.646 

Tug link, W. P. Kiley 200,803 

Tug, spring draught, A. T. l^ichols 200,749 

Umbrella runner, H. S. Frost 200,609 

Valve, check, J. F. Whitney 200,678 

Valve for steam engines, G. A . Haworth 200,718 

Valve gear for steam engines, G. W. Ziegler 200,639 

Valve, rotary, D. W.Jones 200,728 

Vegetable cutter. J. F. Bote 200,668 

Vehicles, clip for, D. Kirk 200,795 

Vessels, cleaning hulls of, H. J. Cole 200,696 

Vessels, pin rail for, T. W. Hyde 200,613 

Wagon box fastening, C. G. Conkling 200,698 

Wagon gearing, etc., C. Baumgaertner 200,641 

Washing machine, W. H. Nicholson 200,800 

Washing machine, J. P. Pond 200.756 

Washing machine, T. C. Welch 200,635 

Watch balances, gauge for, J. Kinehan 200.732 

Water meter. T. Walsh 200,676 

Whip socket, A. Searls 200,671 

Window cleaning device, B. P. Hall 200,611 

Window hanging and fastening, J.Q. Ingham 200,614 

Yoke fastener, A. W. Comstock 200,643 




CAVEATS, eOPYRIOUrS, TRADE 
MARIi^S, ETC. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
tears' experience, and now have nnequaled faciliiieg 
for the preparation of Patent Drawings, Speciflcations, 
and ttie Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents nnd liow 
to procure them; directions concerning 'J'rade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases. Ilints on 
the Sale of Patents, etc. 

JPorelgn I*<itents.—We also send, free of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
I Five patents— embracing Canadian, English. German, 
I French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
I HUNDRED AND EiFTV MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
J75; Gerncan, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of PaeeMts.— Persons desiring any patent 
issued from 1836 to November 36. 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications . 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this oiiice $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1, 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents gent free. A handsomely bound 
Reference Book, gilt edges, contain-^ 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailsrf. free. 
Address 

MTTNH- & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 

BBANCn OFFIOE-Corner of F and lilt Streets 
WasMngton, D. C. 
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Inside Fa!rp« each insertioii - - - 73 cents a line. 
Back Pagre, ench iiiSTtion - - - - S6l,00 a line, 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per iine, by measurement, as the letter press. Adver- 
tisemmts must de received at publication o^ce as early 
as Thursiay Wyoming to appear in next issue. 



Lowers 



strong Piants,your choice, delivered by mail free of cost I 
at your door. Our New Hand-Book of 24 years' ex- 

gerience sent free,wi(/t directions toTculture of overl 300 1 
est varieties. Centennial Ttiedal, Ijargest assortment. 
Lowprices. Alllabeled. Satisfaction assured. 6Kose8< 
all named, «1; 13 for S3. HOOPES, BROTHER S 
mOM AS. Cherry Hill Nuraeriea. West Chester, Pa. 



I 



PROPOSALS ARE SOLICITED PROM 

Iron Bridge Companies to build a bridge 110 ft. span and 
18 ft. roadway at JJresden, Yates Co., N. Y. Call on or 
address the committee as follows: R K. BKOWN, 
8. D. GEAVES, AL ANSON BBBD. 




This is the King of Lightning 
Calculators and Ready Reclc- 
oners. Edited by 

GEO. E. WARING, Jr. 
It is not a Coolt Bools, but 21,000 
facts of universal appl cation, 
for WORKINGMEN of every 
trade. 

576 pages, 632 illustrations; a 
ib boolt for $2.J5 ; a marvel of 
cheapness and rapidity of sales. 
15th thousand. AGENTS 
vVANTED. E. B. TREAT, 
Pub., 805 Broadway, N. Y. 



S600— FOR SALE- Allen Engine,'20x80, now running. 
Also Steam Launches, great speed. Also Boat Engine, 
superior workmanship and power. BOYD & CHASE, 
Ist Av. and 107th St., N. Y. - 



^5TTTl/r^TTWT/^ Rider Compression Bn- 
f 11 Ifl r I 111 It elne. No steam, noise, 
^ ** *l.fc^ .M.^M Wd 1 gj danger. Especially 
for suburban residences. Pumps 2,000 to 200,000 gallons 



water per day 



AMMEYER & SAYER, 

93 Liberty St., N. Y. 



HOW TO BUILD A CHEAP CATAMARAN, 

with Malay Rig. Four illustrations. Full directions for 
construction and dimensions of a simple, fast, handy 
boat in actual use. Contained in Scientijpic American" 
Supplement No. 117, Price 10 cents. Also, in same 
number, description and full dimensions of the new 
yacht Intrepid. To be had at this office and of all news 
dealers. 



STEAM PUMPS. 

-Isochronal— and— Positive— New Valve Motions. 

COPE & MAXWELL M'F'G CO., Hamilton, O. 



B. W. Payne & Sons, Corning, N. Y. 

Established in 1840. 

Eureka Safety Power. 

h.p. cyl. ht. space, wt. price. 




Ii!57.60: 



2 

i 

~6 


8Mx4 
4x6 
6x7 


48 in. 


40x35 


900 $160 

ifTo lio 

2700 409 


66 


46x80 


72 


72x42 


Also, SPAEK ABEBSTINa POET- 
ABLE3, and Ststioniry Engines for 
Plantations. Send for Circulars. 



I Agent's profits per week. Will prove 
it or forfeit $500. New articles. Just 
patented. Samples sentfree to all. 
Address W. H. Chidester, 318 Fulton St., N. Y. 



The " Gem " Pastry Cup, Smb'?SS''°L'ivT« 

different and distinct articles in one. Samples sent 
by mail on receipt of retail price, 25c. Agents 
n^anted everywhere. Send stamp for circulars. 
RICHARD B. BREED, 
100 Wood St., Fittsburg:h, Pa. 



IMPORTANT TO PRINTERS, LITHOG- 
RAPHERS, Paper Box Makers, Leather, Cloth, and 
Metal Workers, and all who use dies of any description. 
You can form your own dies with our " Flexible Knife " 
at a nominal expen ae. For particulars, address 
Adjustable Die Mf'g Co., 96 Dearborn St., Chicago, 111. 



Diamonds-^zGarbor 



Shaped or Crude, furnished for Boring Rocks, Dressing 
Mill Burrs, Emery Wheels, Grindstones. Hardened Steel, 
Calender Rollers, and for Sawing, Turning, or Working 
Stone and other hard substances: also Grlaziers' Dia- 
monds. J. DICKINSON, 64 Nassau St., New York. 



JOSHUA ROSE'S 

Fallen Mayr's Asslstail, 

Embracing Lathe Work, Branch Work, Core Work, 

Sweep work, and Practical Gear Construction, 

The Preparation and Use of Tools, together 

with a large collection of Useful and 

valuable Tables. 



With 250 illastrations. Crown 8to. Cloth, $3.50. 



D. VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren St., N. Y. 

*•* Copies sent free by mail on receipt of price. 




THE 



Complete, Compact, Du- 
rable* Economical. 

Best and cheapest for all 
purposes where a reliable 
poweris required. Full rated 
power guaranteed. Mateiial 
and labor not sacrificed to 
get out a "-cheap" engine. 
Send for circular and price 
lists. 

R. W. Wilde, Oen. Agent, 
IDS Liberty St., 

New York. 



BRANCH AGENCIES TO BE ESTAB- 
LISHED in various places. Profitable employment 
for good parties. Address at once 

ATHENEUM CO., 233 Broadway, N. Y. 

LOOK HERE! How to make a telephone at a cost of 
under 50 cts. Send 25 cts. to J. Asher, Sinclairville, Ont. 



The Plumber and Sanitary Engineer 

is a monthlv Journal at $1.50 a year, adapted to the needs 
of every Plumber, Architect, Engineer, Builder. Physi- 
cian, and Householder. It contains no paid puffs Its : 
contributors include E. S Philbuck, C.E., of Boston, 
G. E. Waring, Jr., Robt. Briggs, C.E., of Philadelphia, 
and other writers of high repute. It is in all respects a 
flrst-class periodical. Sample copy 15 cents. Address 
P.O. BOX 3037, N. Y. 




Hand & Power Molding MacMnes. 

TO FOUNDERS 

In Brass, Grey, and Malleable Iron Castings. 

The only Molding Machine that can be used 
with TinskiUed labor. Address 

j^ns.i:N c«3 3d:ei.tji^i^oz)3'i>, 

Patentees and Sole Manufacturers, 

XjOXTXS'\7'ZXjXjX:, TS.'V. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

NEW YORK. 



$100 



Pes Month and KxpensssV C JI D | V 
or OoQimisslon to a few good I Ci M 11 !■ I 
lan to Bell o.ir TEAS to DEALRRS. Cnnl-m r*t 
-0 PEDDLING. C. A. LONQ & WUIH.I«H,«. 
CO., NcB. 4&5FiilUr Block, Durboni Stnat, Chiea(0,lU. 



MEDAL & PREMIUM AWARDED TOi 




MANUFACT'D AT MOUNT HOLLY N.J. 



BONE MILLS. 

The best in the world. 5 sizes, adapted perfectly for 
Crushing and Grinding Minerals and all hardsubstances. 
Grinding surfaces quickly and cheaply renewed. Send 
for descriptive pamphlet. 

BArGH & SONS, 

PHIL,ADEI.PHIA, PA. 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chaml>ers and 103 Reade Streets, New York. 



Pond's Tools, 

Engine Lathes. Planers, Drills, Arc. 

Send for Catalogue. DA TID W. POND, Successor to 
LUCIUS w. POND. Worcester, 9Iass, 



^1 



eOI.U PJLATED IVATCBES. Cheapest 
^in the known world. Sample Watch Free to 
Agents* Address, A. Coultek & Co., Chicago. 



EAGLE FOOT LATHES, 




Improvement in style. Reduction in 

§ rices April20th. Small Engine Lathes, 
lide Rests, Tools, etc. Also Scroll and 
Circular Saw Attachments, Hand Plan- 
ers, etc. Pend for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Liberty St.. I^ew York. 



Lathes, Planers, Shapers 

Drills, Bolt and Gear Cutters. Milling Machines. Special 
Machinery. B. GOULD & BBBEHAKDT, Newark, N. J. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 

WITHBRBY. RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied byR. BALL & CO. J 



$1200 



Salary. Salesmen w&sted to Bellonr 
Staple Goods todealers. No peddling. 
Expenses paid. Permanetit employ 
nieut. address S. A. GRANT &. CO., 
2, i, 6 ft ti Home Si., CiaciDDati, O. 



SOtfE^i^MW, 



DUC'S ELEVATOR BUCKET, 

For use in Flour Mills, Grain Elevators, Sugar Refineries, etCi 

Made of Charcoal Stamping Iron, extra strong and durable. No corners to 
catch. Many thousands in use 

T. F. ROWLAND, Sole Manufacturer, Brooklyn, N 




VANDERBTJRJJH, WEIjIjS & CO., 

18 Dutch St., cor. Fulton, N. Y. BNGRAVBRS' BOX- 
WOOD, MACHINISTS' PATTEKNS & BmA.ND LjSTTElts. 



IIl-JTllWROUC^HT 

Beams & Girders 



THE UNION IRON MILLS, PUteburgh, Pa.. Manu- 
facturers of improved wrought iron Beams and 
Girders (patented). 

The great fall which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
of FIRE PROOF BUILDINGS, induces usto callthe spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; andby referenceto page852&54 of our Book 
of Sections— which will be sent on application to those 
contemplating the erection of fire proof buildings— THE 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided,and the serious losses and in- 
terruption to business caused by Are; these and like con- 
siderations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
We shall be pleased to furnish estimates lor all the Beams 
complete, for any specific structure, so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 



'inlid Emery Wheels, Automatic Knife Grinders 
ji Liithe ClmckSjOf our own manufacture. Med- 
als A Diplomas by Cflnt'lCom'n, Am. hiP*., Mass. 
C. M. A. Am. TwlBt Drill Co., Woonsocket. R. 1. 



RUBBER TYPE! 



paratus, $1.50 by mail ; sample of Type and circular, 6c. 
Address RUBBER TYPE CO., Mallet Creek, Ohio. 



Cases of 125 
movable let- 
ters, etc., with 
printing ap. 
.d ' ■ " 




SCROLL SAWS. : 



I'leetwood, Dexter, | 

Lester, Centennial, 

etc., at Factory Prices. Wood & Designs. I 

T A' 1 1 LJ""IPC!^^i*^^''*S'^ Circular I 

JUXXX JX JIlO Saw Attachments, f 

__ TOOLS nARDWAREtr^^fsd 

chinists. Carpenters, and every Department of Me- 1 
chanical Trade. Send stamp for Catalogue, and I 
state what kind of Tools or Machines you require, r 

TAllMAN & IcFABBEN, 607 Market St„ Pbilad'a. 



HOLLOW SPINDLE LATHE. 

Two sizes: 15 in.. 13^ in. hole; 18in.,l^in.hole. Besides 
the most approved features of modern New England 
Tools, it has many new points of value, making it the 
best lathe ever offered for general use. 

HILL, CLARKE & CO., Machinery, Boston. 




EVERY DESCRIPTIOK of STEEL, IROK, 

and Brass Screws for Machinery. Send for new cat- 
alogue. L. P. STANDI8H & CO., 

26 Artisan Street, New Haven, Ct. 



STEEL NAME STAMPS 15 CTS. PEE LETTER, POST 
paid. STEEL STAMP WORKS, New Haven, Conn. 



PATENT MINERAL WOOL 

Incombustible. The best non-conductor. For illustrated 
description see Scientific American of January 12th. 

A. 1>. EI.BER^S, 
P. O. Box 4^161. 36)^ Broadway, N. Y. 




FIRST & PRYIBIL, 

MACHINISTS, 

And Manufacturers of 

Ifool porting JKacMnery, 

461,463,465 & 467 
West 40tli St., New York, 

Corner 10th Avenue. 

Shaftings, Pulleys, Hangers, &c., 

of the latest improved styles. 

Send for circular. 




,, SNYDER'S 

" Little Ciant" 

STEAM ENGINE. 

For Farmers, Machinists, 
Printers, and all requiring 

Light Power. 
Sizes from One to Six H. P. 
Prices for Engine and Boiler 
complete, from $15 to $450. 
We make the StrmtQest BoUer 
and the Best Erujine in the 
country. Call at our Factory 
and examine, or send for free 
Illustrated and Descriptive 
Catalogue. 

8NY«ER BROS., 
94 Fulton St., ^ew York. 



50 



Best Mixed Cards, with name, in ease, 13c., or 26 
no 2 alike, 10c. Outfit 10c. Dowd& Co., Bristol, Ct. 



THE SCIENCE of LIFE, 

OR, SEI.F-PRESERVATION. 

Two hundredth edition, revised and enlarged. Just pub- 
lished. It is a standard medical work, the best in the 
English language, written by a physician of great experi- 
ence, to whom was awarded a gold and jeweled medal 
by the National Medical Association. It contains beauti- 
ful and very expensive steel plate engravings, and more 
than 5f! valuable prescriptionslor all forms of prevailing 
diseases, the result of many years of extensive and sue- 



person . ._ _ .. __ 

author is a noble benefactor." An illustrated sample sent 
to all on roc ipt of 6 cents for postage. Address Dr. W. 
H. PARKER, 4 Bulfinch St., Boston. The author may be 
consulted on all diseases requiring skill and experience. 



C&CY' PAT. SHAFT Ol LE R S . 
OIL FEEDER &? 
> 4ar:CINCINNATI BRASS WORKS 



MUSIC. 



Send to BOOSBY'S, 32 Bast 
14th Street, New York, for 
catalogue of their music. 
Cheaperthan thecheapest. 



STEAM EiVOIlVES. 

"V\'e build the best Portable or Farm Engines in the 
world. More power with less water and fuel than any 
others. Low prices. We have the largest line of Engine 
PUtt ems in the TJ . S. Foreign correspondence solidted. 
TAYLOR M'F'G CO., Westminster, Md.. Successors to 
Utica Steam Engine Co., formerly Wood & Mann, of 
Utica, >J. Y. Good, responsible Agents wanted in terri- 
tory not taken. 



AGENTS WANTED, Package of Goods free to 
every applicant. Star Novelty Co . , Charlotte, Mich. 




BARNBS' FOOT POWBR MA- 
CHINBRY. 
1 f\ DiflFerent machines with which 
I J Builders, Cabinet Makers, 
I \ Wagon Makers, and Jobbers 
I I I in miscellaneous work can 
^ w compete as to Quality and 
Price with steam power manufac- 
turing ; also Amateurs' supplies. 
Machines sent on triai. 

Say where you read this, and send 
for catalogue and prices. 

W. F. & JOHN BARNBS, 
Rockford, Winnebago Co., 111. 



SPARE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDRBWS & BRO ., 414 Water St., N.Y., 
whocontrolthe paten tforGreen's American Driven Well. 



U/AMTCn ^^^° *° ^^"^^ S^atefor the Detective 

If An I CU Service and to report crime. Pay 
liberal. Inclose stamp, and address American and 
European Secret Service Co., Cincinnati, Ohio. 




RAPID 

ADDITION. 

Wonderful InTention. 

Art of Adding Figures 
from left to right ; or from 
middle either way ; or Six 
Columns at one time ! Done 
as quick as Thought ! Sent 
to any address on receipt of 
price, 50 cents. 

WILLIAM FURNISS. 
Batavlat Genesee Co.. N. Y. 



STEAM s|- 

THE ■■'■''ft'Bij^iL 

CHEAPEST^ 

AND THE *■ 

BESTfe 



puiyips 



fiOT^- 



?OlD^|;a 



WATER 



UPWARDS, «j*»«,;va 



I SIZES 



:/W BY ^-^ 
#JOHN.H. 
WICGOWAN&CO 
^^CINCJNNATI 



fJlPT PpUnMr Magnets, 50c. Handles, black walnut, 
UjillirnUii Jj 50c. Spools containing % oz. 38 wire, 
75c, each. A.^D. HARD, 138 Blackstone St., Boston, Mass. 

The amateur TELEGRAPHER'S TEXT 

Book, containing complete instructions in private Tele- 
graph or Telephone Line building; also, illustrations 
showing the different parts of Morse Instruments and 
Telepliones, with full instructions for making them. 
Jerome Redding & Co., 30 Hanover St., Boston, Mass. 



IRON WORKING TOOLS. 

Owing to the recent further break in prices, which 
must soon advance, we can to-day make extraordinarily 
low figur es on lathes, planes , etc., of th e best makers. 
HILL, CLARKE & CO., Machinery, 

Boston, IViass. 



Baker Rotary Pressure Blower. 




(FORCED BLAST ) 

Warranted superior to any- 
other. 

WILBEAHAM BEOS. 

2S1$ Frankford Are. 

Philadelphia.. 



$2500 



ayear. Agents wanted cTerywhere. Bus- 
iness strictly legitimate.Particulars free 
Address J.TVoeth 4 Co., St. Louis, Ma 



STEAM PUMPS. 

** Isochronal " and " Positive," New Valve Motions, 
for Cities. Towns Mines,.Mills, Factories, Breweries, Dis- 
tilleries, Hotels, Elevators, Steamboats, R. R. Stations. 
Contractors, and Steam Boiler Uses. Cope & Maxwell 
M'f'gCo., Hamilton, O. Reduced Price List furnished. 



1 SawJBSt! 1 Mill 

50 PER CENT. OF WOOD SAVED. 

The lumber, as manufactured by our recently patented 
Cutting Machines and Seasoning Presses, is fully equal, 
if not superior, to that sawed and planed We have 
in stock, or will cut to order, as desired, Walnut. Ma- 
hogany, Spanish Cedar, Whitewood. etc., of any thick- 
ness, from 1-16 to ii inch, at prices that cannot be ap- 
proached outside of our establishment. It needs but 
one trial of our lumber to remove all prejudice against 
cut wood, as the boards, as manufactured by us, have all 
the merits we claim for them, being fully equal to sawed 
wood. GEO. W. EEAD & CO., 186 to 200 Lewis St., N.Y. 




WARRANTED THE BEST. 

1 H. P. Boiler & Engine. $150. 

2 H. P., $1 75. 3 H. P., $200. 

Tested to 200 lbs. Steam. 

I.OVEGROVE & CO., 
litS N. 4tli 8t., PhiLiilelphia, Fn., 

Builders of Engines and Boilers, 1 to 100 
horse power. Send for circulars and 
prices, and state size and style you want 



ICE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to 36°. Con- 
tained in Scientific AMERICAN Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 

2d Hand Punch and Steam Hammer. 

One large Shear and Punch. Will cut i}4 in. iron. One 
Dudgeon double column Steam Hammer, B in . 

HHjL, CLARKE A CO., Bostcn, I 



SALESMEN 1 
WANTED I 



A Moach and Expenses 

Send Sc. STAMP to WlUillVW 
. 6. FOSTER & CO -Cincinc ',0 




THE UMPIKE MEASIRING JAR. 

An indispensable requisite in every 
kitchen and bakery for measuring, in- 
stead of weighing, sugar, flour, etc., 
and for liquids by the quart, pint, and 
fluid ounce. 

Samples sent by express on receipt of 
50 cts., or by mall, postpaid, on receipt of 
90 cents. ^ 

Agents Wanted. 

Address UMPIRE GliASS CO., 

RICHARD E. BREED, 

100 "Wood St., Pittsburgh, Pa. 



MARK 



Four Linen with Clark's Indelible 
Pencils. Sold at all stationers'. i 



BETOIST CONCRETE IN ARCHITECT- 

ure and Engineering, with 20 illustrations. Beton 
Bridge; Erie R. R. Portage Viaduct repaired with 
Beton ; Beton Dwellings and Fountain, Brooklyn.N. Y,; 
Beton Church; Beton Culvert Lining, Erie R. K.; 
Beton Arches; Church Tracery, &c.; Beton-lined Rail- 
way Tunnels j Beton Pavements; Crushing Strength 
of Beton; Superior Strength of Beton Arches, etc. 
Contained in Scientific American Supplkment, No. 
118. Price It) cents. To be had at this office and of 
all newsdealers. 
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MIXED CAUnS, with name, 10c. and stamp. 
Agent's Outfit, 10c L. C. COE & CO., Bristol, Ct. 



BAILEY'S PATENT 

Hydrants & Street Washers. 

The best and cheapest in the market. 
Plumbers send for circularand pricesto 

Bailey, FarrelU Co., 

Manufacturers of 

Water, Gas&SteainGooJ?-^ 

PITTSBUltG, PA. 




COVERED BARN YARD AND FARM 

Buildings. Description and 4 Illustrations of a Covered 
Homestead on a Norfolk (Gng.) Farm. Directions for 
Construction and Dimensions. Also How to Construct 
a Covered Barn Yard, with engraving, dimensions, etc. 
Scientific American Supplement, No. 118. Price 
10 cents. To be had at this office and of all newsdealera' 
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COUNTEg,TFpRMGON,|;»CK 




FOR ALL KINDS OF MACHINBRr- Apply to 
6. C. HILLS, 78 ChambersSt., New York. 



Manufactured only by 

Successors to Milo Peck (deceased), New Haven, Ct. 



EVEBYTHING 

roK 

The Farm, 
The Grarden, 

The Greenhouse, 






*«'5^'«a^ifc 



Send for Catalogue, 

BEACH. SON & CQ., 
Box 1320. 7 Barclay St., 

NEW YORK CITY. 



Jarvis Gas Consuming Furnace. 

For Setting Steam Boilers. Will burn screenings with 
small mixture of soft coal without blower, also green wet 
peat. Three boilers set this way will make as much steam 
as five old way. Address A. F . UPTO N, Agent, 

Boston, Mass. 



Steel Gastingfs, 

From U to 10,000 lbs. weight, true to pattern. An invalu- 
able substitute for forgings, or for malleable iron cast- 
ings requiringgreat strength. Send for circular and 
price list to (femSTEB STEEL CASTING COMPANY, 
EVELINA STREET, PHILADEIiPHIA, PA. 




Randolph's New Ditcher. 



BeversiUe, Double Ender. Doing work of sixty men, by 
horse power, at cost of six! Steam Machines, costmg 
less than $10 per day to run, doing from $100 to $140 work. 
Circulars from RANDOLPH BROS., 

Ill Broadway, New York. 

Portland Ceme n t. 

ROMAN & KBENB'S. For Walks, Cisterns. Founda- 
tions, Stables, Cellars,Bridges,Bes'!rvoirs, Breweries, etc. 
Remit 10 cents for Practical Treatise on Cements. 

S.L. Merchant & Co., 76 Soutli St., JSIew York. 

TMPOETANT FOE AIL COEPOEATIONS AND 
1 MANF'G CONCERNS. -Bnerk's Watch- 
man's Time Detector, capable of accurately con- 
trolling the motion of a watchman or patrolman at the 

different stations of his beat. Send lor circular. 

J.X:.BCKieK,I>.0. Box979j Boston. Mass 
N.B.— The suitagainstlmhaeuserifc Co., of New York, 
was decided in my favor, June 10, 1874. A fine was 
assessed against them Nov. 11, 1876, lor selling contrary 
to the order of the court. Persons buying or usmg 
clociis infringing on my patent will be dealt with ac- 
cording to law. 



iNIGHTBROS. 



DAMPER iJ T C "P AND WEIGHTED 

REGULATORS Jj Jj )3 1 GAUGE COCKS. 
MURRILL & KEIZER, 44 HOLLIDAY ST., BALTIMOHE. 
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EXTRA NEW VEAR CARDS, with name, 
ao ots. Samples 3c.J, B. HUSTBD, Nassau, N. Y. 



YA1.E VERTICAI^ MTLcl. 

Iron Frame; I'rench Burr; Self -oiling ; 
Self-f eeding ; Long Bearings; Adjust- 
able-balanced ; best arranged, made and 
flnished, cheapest, 
and for quality 
and quant 1 1 y 
J ground no superi- 
Sor in the world. 
Also the Yale 
Vertical and iior- 
izontal steam En- 

fines and Boilers, 
end for Circular. 
FOR oAIX.— 1 iU»\ i_-'J 1!.. lUlTlsOn Vertical Mill, $160. 
1 Extra Heavy 34 In. HarrlBon Vertical Mill, $225. 

XA1.E IRON WORKS, New Haven, Conn. 




Harrison's System of Grinding! 

Illustrated Catalogue Now Ready. 
NEW SXANDA.XD FLOUXING MTLT^S. 

Old Theories, Horizontal Grinders, Slow Runners, 
Fully Exploded. Fine Flour, High Speed, and Econo- 
mical Milling l^Uy I'lstablished. 

A NEW Copy For All. 
Millers and Editors please address 

EDWARD HARRISON, 
No. 135 Howar*! Ave, New Haven, Conn. 



MACHINISTS' Tools. 

New and Improved Patterns. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN MANtlFAC TtJRING CO., 

Sew Haven, Conn. 



PTTTrnTTTTTfr Drop Hammers and Dies, for work- 

r U in V/Allll U- ij,g "Metals, &C. THE STILES & 

Tn>T<l5C!T<l5 PARKKB PRESS CO., Middletown, 

JrllXiDOXiD, Conn. 



IPORTABLE STEAM ENGINE. 
WITH AUTOMATICAL CUT-OFF REGULATOR 

AMD BALAMCED VALVE. 

THE BEST <<9M0ST ECONOMICAL ENGINE MADE 

S£/va rofit c/ ^ c i/LAR , 

TheJ.CHOADLEYCO. LAWRENCE. MASS. 

STATE WHERE rOU SAW THIS. 



Cut Brass Gears.list free. Grant, 194 Beverly tit., Boston. 



ROCK DRILLING MACHINES 
AIR COMPr'eSSORS, 

MANUFACTURED BY BuRLEIGhRoCkDrIU C . . 
SEND FOR PAMPHLET. FITCHBUR& I^ASS 



illStones and Corn Mills. 

"VPe make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
GearinK, specially adapted to Flour Mills. Send for 
catalogue . 

J. T. NOYE & SON, Bufialo, N, Y, 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W, B, FEAMLIN, V, Pres't. 1. M, ALLEN. Pres't. 
1, B, PIERCE, Sec'7. 



BOILER COVERINGS 

SAVE 10 TO 30 PER CENT. 

TTTK CHAL.MEBS SPENCE CO., Foot East 9th St., New York. 



'n-rTt%t\rv\£^^t^-*»a ^or showing heat ol 

Jryromeiiei &, Orens, Hot filast Pipes, 
Boiler Flues, Superheated Steam, Oil Stills, &c. 

HENRY W. BULKLBY, Sole Manufacturer, 

149 Broadway, N. Y. 



Working Models 

And Experimental MachineryiMetal or Wood, made to 
order by J. F. WERNER, 62 Centre St., N. Y. 



PABALLEL 




Send for Price liist to 
HAGSTOZ & THORPE, Sole Slaanfactnrers, 
8ixth and Chestnut Sts., Fhiladelphia, Pa. 



Anybody can Make Money ^.TS"^^ 'i^^Z 

Cheapesfw&y in the world to advertise is with an Excel- 
sior Portable Printing Press. $3 Press prints cards, labels, 
etc., at quarter printers' prices. Anybody can use it. 
Catalogue mailed, 6c. Kelsey & Co.,M'f'rs, Meriden,Ct. 



ffiacUnes 




Send for 
Illistratei 
Circilar. 

Weissport, 

PA. 



CAMERON 
Steam Pumps 

For Mines, Blast Furnaces, Rolling 

Mills, Oil Refineries, Boiler 

Feeders, &c. 

For lUustr ted Catalogue and Beditced Price List send to 
Works, Foot East asd 5>t., New York. 



PORTABLE QUARTZ MILL. 

(Hammond's Patent Cam.) 
MILL, HORSE-POWER, AND PAN COMPLETE. 
The above is a cheap, first-class, complete 
GOLD AND SILVER MILL 

that can be taken to any place where a man can walk, 
and then be made to run out bullion by hand or horse 
power. Mills and rights of territories for sale. Apply to 
CCIiVEB & CO., Calistoga, Napa do., California. 



Established 1811. 

JOSEPH C. TODD, 

(Formerly of Todd & Rafferty), Engineer and MACHm- 
IST. Flax, Hemp, Jutp, Hope, Oakum, and BaRging 
Machinery, Steam Engines, Boilers, etc. I also manu- 
facture Baxter's New Portable Engine of 1877, of one 
horse power, complete for $126 ; can be seen in operation 
at my store. I will furnish specifications and estimates 
for all kinds of machinery. Send for descriptive circu- 
lar and price. Address 

J. C. TODD, 

10 Barclay St., New York, or Paterson, N. J. 



ROOTS' FORCE RLAST BLOWER. 




FIRST PREMIUM 
AWARDED 

AX 

PARIS AND VIENNA, 



SPEED ONLY 100 TO 250 RE7. PER U. SAVES 

HALF THE POWER REQUIRED FOR FAN. 

P. H. & F. M. ROOTS, Manuf 'rs, CONNERSVILLE, IND. 

S. S. TOWNSEND, Gen'l Ag't, 6 Cortlandt St., NEW YORK. 



ICE AT $1.00 PER TOJV. 

The PICTET ARTIFICIAL ICE CO,, 

I.IMTTED, 

Room 51, Coal and Iron Exchange, P. O. Box 3083, N. Y. 



FURNITURE FACTORY FOR SALE AT 

Kichm^ond. Va. All the requisite Modern Machinery ; 
also, unfinished stock and Tjumber on hand, together 
with a well located Saw Mill. Purchaser can rent or 
lease Factory building. Address 
GARRKT F. WATSON, P. O. Box 235. Richmond, Va. 



WRE5F5QPE 



Address jomsr A. ROEBT.IWG'S SONS, Manufactur- 
ers, Trenton, N. J . , or 117 Liberty Street, New York. 

Wheels and Rope for conyeylng power long distances. 
Send for circular. 



PARIS EXPOSITION. 

The nndersiffned, American Bankers and Commission 
Agents in Paris for twenty-five years, offer th eir services 
to exhibitors for representation and negotiations. 

JAMES W. TUCKER & CO.,3and5Rue Scribe. 



PEBFECT 

NEWSPAPER FILE 



The Koch Patent Pile, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scien'TIFIC Am- 
ERicAxand ScientificAmebicax Supplement can be 
supplied for the low price of .tl.50 by mail, or $1.25 at the 
offlee of this paper Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MTJNN & CO., 

Publishers SciENTiric American. 



NEW UNITED STATES GOVERNMENT 

Rules in Respect to Boilers, Boiler Inspection, Stamp- 
ing and Testing of Boiler Plates, Fire Apparatus, and 
Boat Lowering Devices and Life Preservers. Instruc- 
tions to Inspectors, and Tests or Boiler Material are to 
be made and recorded. Requirements in Construction 
of Boilers. The Law in full, with List of Approved Fire 
Extinguishing. Life Saving, and Boat-lowering Appara- 
tus. Contained In Scientific American SupPLiiiMENT 
No. 113. Price 10 cents. To be had at this offtce and 
of all newsdealers. 



TO ADVERTISERS!; 



I Wb will send 

I free to all ap- 

I plicants who 

do any newspaper advertising, the thibd edition of 

Ayer & SON'S Manual 

FOR ADVERTISERS. 160 Svo.np. More complete 
than any which have preceded it. Gives the names, 
circulation, and advertising rates of several thousand 
newspapers in the Unitecf States and Canada, and 
contains more information of value to an advertiser 
than can be found in any other publication. All lists 
have been carefully revised, and where practicable 
prices have been reduced. The special offers are 
numerous and unusually advantageous. Be sure to 
send for it before spending any money in newspaper 
advertising. Address N. W. ATER & SON, 
ADVEBTisnra Agents, Times Building. Philadelphia. 
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NEW YEAR CABDS, witn name, 20c. Ji5 
Extra Mixed, 10c. Geo. I. Keed & Co., Nassau, N.Y. 



TO INVENTORS 
AND MANUFACTURERS 



FOLLOWS & BATE, Manchester, England, Hardware 
and Machinery Merchants, are prepared to buy Ameri- 
can Goods for Cash, and to act as Sole Wholesale A.gents. 



THE. Ti^NITE CO.. 

STROUD SBURG. PA. 
EMERY WHEELS AND GRINDERS. 

GEO. PLACE , 121 Chambers St., New Yorlt Agent. 



H.W.JOHNS'' PATENT. 



rvl ATE RIAL s. ^^ 



liiquid Paints— all shades, finest in the world. 
Fire Proof Paint, for Wood work, &c. 
Roof ['aint, for Tin Roofs, Iron Work, &c. 
Roofikis:„ with white Fire Proof Coating. 
Root'Coating, for restoring and preserving old roofs. 
Cements, for Retorts, Furnaces, Leaky Roofs, &c. 
8team Pipe and Boiler Coverings. 
toteam Packing, Asbestos Boards, Fire Pi'ooi 
Coatings, Slieatliiiigs and Roofingr Fetts, &;c. 
Theae articles are ready for use, and can be easily ap- 

£lled by any one. Send for Samples, Pamphlets, Price 
lists, &c. 

H.W. JOHNS MANUFACTURING COMPANY, 



Also 

for 

sale by 



ST Iflalden Iiane, New ¥ork. 

fPHILADELPHIA BRANCH. 406 Arch St. 

DOWNIE, TRAINER & CO., Boston. 
,' S. W. HB.MPSTBD & CO., Columbus, Ohio. 
1 M. M. BUCK & CO., St. Louis. 

C. A. PARKER & CO.. New Orleans. 
L THOMPSON & UPSON, San Francisco. 




TSEnSs! 



SELDOM 
FAIL TO 
MAKE 
lONEY 

When their fdvertisinR ia roperly placed. 

For list of best mediums, address 

EDW//\/ ALDEN'S ^7ii7IT 

(74 ELM STREET, CINCINNATI, O. 

t^BcH rate.^ tn the beat papern..,^} 
Send for catalogue. Estimates and information free. 

Hpatents solTd. 

For terms, address EUROPEAN and UNITED STATES 
PATENT EXCHANGE, 200 Broadway, N. Y. Box 2801. 

TT!!LT!!HflnPT!!H *'■' reduced prices. 
auaaU^jraa Microscopes, Opera Glasses, 
Spectacles, Thermometers. Send for Illustrated 
Catalogue. K. ife J. BECK, 

021 Chestnut St., Philadelphia. 



MACHINISTS' TOOLS 

Best quality at low prices. Radial Drills, Engine Lathes, 
Iron Planers, Car Wheel Borers, Hydrostatic Presses, 
Axle Lathes. 

ML,E8 TOOL WORKS, Hamilton, Ohio. 



DEALERS IN TOOLS 

WILL FIND THESE TONGS 
SELL AT SIGHT. TAKING 
MOST SIZES FOR LEAST 
MONEY. ADDRESS, 

PANCOAST & MAULE, 

245 SO, THIRD ST, PHILAOA. 



H, K. 



WORTHIIVGTOIV, 

«3 9 BROADWAY. NEW YORK. 

Hydraulic Works, Van Brunt Street, Broolclyn, 
Manufactures Pumping Engines for Water Worlcs In 
daily use at 100 stations. Also Steam Pumps, Water 
Motors and Water Meters. See Soiextifio American 
Supplement, .January 27th, 1877. Prices largely reduced 
July 1st, 1877. 

THE 

^tmiiixt ^mmtm. 

The Most Popular Seieiitific Paper in the World* 

THIRTY-THIRD YEAR. 

OnlyS3.30a Year including Fostaffe. Weekly, 
53 Numbers a Year. 

This Tf-idely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries^ 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in The Scientiftc 
American a popular restmie of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every Intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific Americax will be sent for one year— 52, numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of The Scientific Ameri- 
can will be supplied gratis for every cluh of five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

MUNN & CO., 

37 Park Row, New York. 

Tlie Postal Union.— Under the facilities of the 
Postal Union, the Scientific American is now sent by 
post direct from New York, with regularity, to subscrib- 
ers in Great Britain, India, Australia, and all other 
BiFitish colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries. Canada excepted, 
$4, gold, for Scientific American, l year : $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by 
postal order or dr ft to order of Munn & Co., 37 Park 
Row, New York. 



THE " Scientific Amcracan" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 59 Gold St., New York. 
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